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ABSTRACT

THIS STUDY WAS CONDUCTED IN A BED AIR FORCE MEDICAL

FACILITY LOCATED IN SOUTHERN ILLINOIS. HE STUDY CONCERNED ITSELF

WITH FINDING. OUT HOW LONG PATIENTS WAITED TO SEE PHYSICIANS IN A

GROUP PRACTICE TYPE CLINIC; HOW MUCH TIME WAS SPENT WITH THE

PHYSICIAN; AND HOW MUCH TIME WAS SPENT AT THE VARIOUS ANCILLARY

SERVICES PATIENTS WERE SENT TO FOR SERVICE.--*Wi-.ý.TA WAS

COLLECTED AND THE INFORMATION WAS PUNCHED INTO IBM CARDS.-'THE

DATA REVEALED THAT WAITING TIMES WERE REASONABLE GENERALLY BUT

THAT PATIENTS DID EXPERIENCE LONG WAITS IN INDIVIDUAL CLINICS.

PATIENTS VISITING ANCILLARY SERVICES EXPERIENCED SHORT;WAITING

AND SERVICE TIMES

_j:ATIENTS ARRIVING EARLY AND PATIENTS ARRIVING LATE AT THE

CLINICS TEND TO PRODUCE A RANDOM ARRIVAL PATTERN, MAKING IT

DIFFICULT TO OPERATE THE APPOINTMENT SYSTEM WITHOUT SOME CONTROLS

ON THE PATIENTS' ADMISSION TO THE PHYSICIAN'S OFFICE. THE NUMBER

OF WALK-IN PATIENTS HAS A SERIOUS EFFECT ON THE APPOINTMENT

SYSTEM AND PROVISIONS FOR THESE PATIENTS SHOULD BE BUILT INTO

THE APPOINTMENT SYSTEM.
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CHAPTER I. INTRODUCTION

A. NATURE OF THE PROBLEM.

THE OUTPATIENT CLINIC IN A MILITARY HOSPITAL IS THE FOCAL

POINT FOR ALL AMBULATORY CARE AND IT IS THIS SERVICE THAT RECEIVES

A CRITICAL EVALUATION BY ALL MILITARY MEMBERS AND THEIR FAMILIES

UPON THEIR FIRST VISIT TO THE MEDICAL FACILITY. THE AMOUNT OF

TIME SPENT IN WAITING BY AMBULATORY PATIENTS IN THE OUTPATIENT

CLINIC IS THE MOST PROMINENT AND MOST UNDERSTANDABLE COMPLAINT

AGAINST THE HOSPITAL SERVICE. NOW MATTER HOW WELL A PATIENT MAY

BE CARED FOR BOTH MEDICALLY AND ADMINISTRATIVELY AS AN INPATIENT,

IF HE OR A MEMBER OF HIS FAMILY HAS TO WAIT FOR AN APPOINTMENT AT

ONE OF THE CLINICS, THE GOOD IMAGE OF THE HOSPITAL IS DESTROYED.

IMPATIENCE IS A COMMON FAULT AMONG ALL PEOPLE, AND PARTICULARLY

AMONG THE SICK OR WOUNDED.

APPOINTMENT SYSTEMS HAVE BEEN THE PRACTICE IN AIR FORCE

HOSPITALS FOR MANY YEARS, BUT NOT UNTIL RECENT YEARS HAS

ADDITIONAL EMPHASIS BEEN PLACED ON THE USE OF APPOINTMENT SYSTEMS

THAT WILL DECREASE WAITING TIME AND PROVIDE MORE EFFICIENT

HANDLING OF THE INDIVIDUAL PATIENT. ORIGINALLY, OBSERVATIONS OF

INDIVIDUAL CLINICS AT THE USAF HOSPITAL SCOTT LED US TO BELIEVE

THAT, IN SOME OF THE SPECIALTY CLINICS, THE APPOINTMENT SYSTEM

SEEMED TO BE OPERATING EFFECTIVELY; THERE WERE FEW PATIENTS IN

THE WAITING ROOMS AND A SHORT WAITING PERIOD WAS EXPERIENCED BY
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I MOST PATIENTS. IN OTHER CLINICS, SUCH AS THE PEDIATRIC AND ADULT

CLINICS (A GENERAL PRACTICE CLINIC FOR ADULTS), THE WAITING ROOMS

SEEMED TO BE FILLED CONTINUALLY, WAITING TIMES WERE LONGER THAN IN

THE OTHER CLINICS, PEOPLE'S EXPRESSIONS SHOWED ANGER AND IMPATIENCE

AND A GENERALLY SULLEN AIR PREVAILED IN THE WAITING ROOMS.

PHYSICIANS IN ALL THE CLINICS WERE KEPT BUSY THROUGHOUT THE HOURS

THE CLINIC WAS IN OPERATION, AND NURSES AND MEDICAL TECHNICIANS

WERE ACTIVELY ENGAGED IN ESCORTING AND ATTENDING PATIENTS.

IT SEEMED THAT PATIENTS IN THE MORE GENERAL TYPE OF CLINICS,

THE PEDIATRIC AND ADULT CLINICS, WERE EXPERIENCING A MUCH LONGER

WAITING TIME THAN THOSE IN THE MORE SPECIALIZED CLINICS SUCH AS

THE GENERAL SURGERY CLINIC AND THE MEDICAL SPECIALTY CLINIC.

IT ALSO SEEMED EVIDENT THAT THERE WERE CONSIDERABLY MORE WALK-IN

PATIENTS IN THE TWO FORMER CLINICS THAN IN THE LATTER ONES. THE

NATURE OF THE PROBLEM WAS TO DETERMINE STATISTICALLY IF THIS

WERE TRUE AND IF SO TO DETERMINE WHY.

B. OBJECTIVES.

THE OBJECTIVES OF THIS STUDY ARE CONTAINED IN THE FOLLOWING

HYPOTHESES:

HYPOTHESIS I. THERE IS NO DIFFERENCE IN THE AVERAGE

WAITING TIMES EXPERIENCED BY PATIENTS IN THE SURGICAL AND MEDICAL

SPECIALTY CLINICS AS COMPARED TO THE PEDIATRIC AND ADULT CLINICS.

I
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HYPOTHESIS 2. PATIENTS DID NOT, ON THE AVERAGE, WAIT TO

SEE A PHYSICIAN LONGER THAN FIFTEEN MINUTES AFTER THEIR APPOINTMENT

TIME IN EACH CLINIC.

HYPOTHESIS 3. THERE IS NO DIFFERENCE IN THE NUMBER or

WALK-IN PATIENTS RELATIVE TO THE APPOINTMENT PATIENTS IN THE

PEDIATRIC AND ADULT CLINICS AS COMPARED TO THE SURGICAL AND MEDICAL

SPECIALTY CLINICS.

C. RELATIONSHIP OF THE PROBLEM TO PUBLIC HEALTH.

OUTPATIENT DEPARTMENTS HAVE BECOME AFFILIATED WITH HOSPITALS

IN OUR CIVILIAN COMMUNITIES AS A RESULT OF THE PUBLIC'S NEED FOR

ECONOMICAL AND EFFICIENT SERVICE. ALTHOUGH MILITARY OUTPATIENT

SERVICES HAVE BEEN PROVIDED FOR MILITARY MEMBERS IN THE FORM OF

3 DISPENSARIES SINCE THE ADVENT OF THE ARMED FORCES, ONLY IN RECENT

YEARS HAVE EXTENSIVE DIAGNOSTIC, SUPPORTIVE AND PREVENTIVE SERVICES

BEEN MADE AVAILABLE TO ALL OF THE MILITARY COMMUNITY, INCLUDING THE

FAMILY OF MILITARY MEMBERS.

COMPREHENSIVE MEDICAL CARE IS NOW PROVIDED FOR MILITARY

MEMBERS AND THEIR FAMILIES, AND THE INITIAL CONTACT FOR MEDICAL

CARE USUALLY BEGINS IN THE AIR FORCE CLINIC, WHICH IS THE TERM USED

TO DESCRIBE THE COMPLETE OUTPATIENT SERVICE OF AN AIR FORCE HOSPITAL.

OUR MILITARY HOSPITALS OF TODAY REPRESENT COMPREHENSIVE DIAGNOSTIC,

PREVENTIVE AND TREATMENT CENTERS SERVING A CONTROLLED GROUP OF

MILITARY MEMBERS AND THEIR FAMILIES WITH THE LATEST IN MEDICAL

EQUIPMENT AND KNOW-HOW. THEY HAVE SPECIALISTS IN ALL FIELDS AND

AN OPPORTUNITY TO INSTRUCT THE AMBULATORY AS WELL AS THE BED PATIENT

I IN GOOD HEALTH PRACTICES.
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THE NUMBER OF AIR FORCE DEPENDENTS HAS GROWN FROM 470,000 IN

1955 TO 796,300 IN 1960. THIS GROWTH HAS DEMONSTRATED ITSELF IN

THE INCREASED NUMBER OF CHILDHOOD DISEASES TREATED.' STATISTICS

SHOW THAT IN AIR FORCE FACILITIES THERE WERE 400,000 INPATIENT

ADMISSIONS AND 12,000,000 OUTPATIENT VISITS PER YEAR IN 1960.2

THE FIGURES INDICATE THE INCREASE IN OUTPATIENT CARE REQUIRED TO

SUPPORT MILITARY FAMILIES LIVING AT OR NEAR AIR FORCE BASES

DISPERSED THROUGHOUT THE WORLD.

IT HAS BEEN SIAD THAT THE EXTENT OF HOSPITAL SERVICE IS TO BE

MEASURED BY BED CAPACITY. THIS IS NOT WHOLLY TRUE; WHERE ONCE

THE HOSPITAL PROVIDED FOR BED CARE EXCLUSIVELYp TODAY IT SERVES

MILLIONS WHO APPLY FOR TREATMENT IN OUTPATIENT DEPARTMENTS OR

CLINICS. PROPER DIAGNOSIS, TREATMENT AND FOLLOW-UP IN THE CLINIC

MAY ELIMINATE THE NEED FOR HOSPITALIZATION ALTOGETHER, OR THE

WORK-UP DONE PRIOR TO ADMISSION MAY DECREASE THE LENGTH OF HOSPITAL

STAY.
3

ALTOGETHER IT MUST BE CLEARLY UNDERSTOOD THAT ESTABLISHING A

CLINIC OR HAVING AN OUTPATIENT SERVICE AVAILABLE FOR INDIGENT AND/

OR NON-INDIGENT PATIENTS DOES NOT IN ITSELF PROVIDE GOOD MEDICAL

CARE, IT DOES PROVIDE THE ADMINISTRATIVE AND ORGANIZATIONAL

STRUCTURE FOR MANY PATIENTS TO BE SEEN BY PHYSICIANS WHO OTHERWISE

'MAJOR GENERAL OLIVER K. NIEsS, SURGEON GENERAL, UNITED STATES

AIR FORCE, "MEDICINE IN THE AEROSPACE AGE," UNITED STATES ARMED

FORCES MEDICAL JOURNAL, VOLUME II, NUMBER I (JANUARY 1960) PP 34-35.
2 181D.

3 RAYMOND P. SLOAN, THIS HOSPITAL BUSINESS or OURS, pP 200-201.
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( MIGHT GO UNATTENDED AND EVENTUALLY BE HOSPITALIZED. THE PREVENTION

0o DISEASE BY EARLY DIAGNOSIS AND TREATMENT HAS DONE MUCH TO

DECREASE THE NUMBER o0 H%)SPITALIZED PATIENTS. GINZBERG 4 
HAS CALLED

ATTENTION TO THE ECONOMIC AND MEDICAL ADVANTAGES OF OUTPATIENT

CARE.5

REPORTING ON THE FIRST NINE MONTHS IN OPERATION OF THE

NATIONAL HEALTH SERVICE, THE CHIEF MEDICAL OFFICER OF THE MINISTRY

or HEALTH SAID:

OUTPATIENT ATTENDANCES BEGAN IMMEDIATELY TO

RISE. THIS WAS A REAL INCREASE IN THE NUMBER OF

PATIENTS, FOR THE NUMBER OF ATTENDANCES PER PATIENT

DID NOT RISE. THE INCREASE HAS BEEN PARTICULARLY

NOTICEABLE IN GYNECOLOGY, RADIOLOGY, PATHOLOGY

AND OPHTHALMOLOGY, BUT IT HAS AFFECTED OTHER

SPECIALTIES AS WELL. IT WAS NOT UNEXPECTED AND

INDEED MARKED ONLY AN ACCENTUATION OF CHANGE3 ALREADY APPARENT BEFORE THE APPOINTED DAY--A

CHANGE WHICH IS STEADILY INCREASING THE EMPHASIS

ON HOSPITALS AS CENTERS FOR DIAGNOSIS RATHER THAN

MAINLY INSTITUTIONS PROVIDING BEDS FOR THE TREAT-

MENT OF THE SICK.
6

THE NATIONAL HEALTH SERVICE OF ENGLAND HAS CONTINUED THE USE OF

OUTPATIENT DEPARTMENTS SINCE ITS INCEPTION, RECOGNIZING THEM AS A

MEANS TO PROVIDE SERVICE MORE EFFICIENTLY TO LARGE NUMBERS OF

4 GINZBERG, E., A PATTERN FOR HOSPITAL CARE: FINAL REPORT OF
THE NEW YORK STATE HOSPITAL STUDY. COLUMBIA UNIVERSITY PRESS,

NEW YORK, N. Y., 1949, P 19.
5

GLENN J. COLLINS, "HOSPITAL OUTPATIENT SERVICE AND SOUND

PLANNING," UNITED STATES ARMED FORCES MEDICAL JOURNAL, VOL II, No 5
(MAY 1960) P 516.

6
MINISTRY OF HEALTH (1958), REPORT OF THE YEAR ENDED 31 MARCH

1949. LONDON 119, PP 31-54.
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OUTPATIENTS. THE UNITED STATES ARMED FORCES HAS FACED AND STILL

FACES THE PROBLEM OF PROVIDING GOOD MEDICAL CARE TO ITS INCREASING

NUMBER OF SERVICEMEN AND THEIR FAMILIES IN THE AIR FORCE CLINIC.

THE INCREASED WORKLOAD GENERATED BY THIS INCREASE IN PATIENTS

PLACES A BURDEN UPON THE MEDICAL STAFF AND THE FACILITIES THEM-

SELVES, UNLESS STEPS ARE TAKEN TO INCREASE THE EFFICIENCY OF PEOPLE

AS WELL AS PROCEDURES. THE APPOINTMENT SYSTEM, ALTHOUGH NOT A

PANACEA FOR ALL OF THE PROBLEMS PRESENT IN THE ADMINISTRATION OF

OUTPATIENT DEPARTMENTS, CAN BE A VALUABLE AID IN INCREASING THE

EFFICIENCY OF THIS DEPARTMENT.

THE APPOINTMENT SYSTEM MAY BE OF THE BLOCK TYPE WHERE SEVERAL

PATIENTS ARE GIVEN APPOINTMENTS FOR THE SAME TIME AND ALL ARE

EXPECTED TO BE SEEN DURING A SET INTERVAL, OR THE INDIVIDUAL

APPOINTMENT SYSTEM WHERE THE PATIENT IS GIVEN A DEFINITE TIME FOR

HIS APPOINTMENT. IN EITHER CASE THE WAITING TIME BY THE PATIENT

AFTER HIS ARRIVAL IS THE CRITERION THAT THE PATIENT USES TO EVALUATE

THE APPOINTMENT SYSTEM. THE LESS WAITING TIME THE PATIENT EXPERI-

ENCES, THE HIGHER HIS PRAISE OF THAT PARTICULAR CLINIC; THE LONGER

THE WAITING PERIOD, THE LOUDER HIS CRITICISM.

A REVIEW OF THE LITERATURE ON THE APPOINTMENT SYSTEM REVEALS

THAT FEW STUDIES OF THIS NATURE HAVE BEEN CONDUCTED IN THE UNITED

STATES. THE NATIONAL HEALTH SERVICE HAS DEVOTED CONSIDERABLE TIME

TO INVESTIGATIONS WHICH REVEAL THAT A WAITING TIME OF FROM FIFTEEN

TO THIRTY MINUTES AFTER APPOINTMENT IS CONSIDERED REASONABLE.
J



THE AUTHOR, FROM HIS OWN PERSONAL EXPERIENCE AS A PATIENT,

AND AS A FATHER WAITING WITH HIS CHILDREN TO SEE A PHYSICIAN, AND

FROM HAVING OBSERVED PATIENTS IN CLINICS, IS OF THE OPINION THAT

A FIFTEEN MINUTE WAIT IS REASONABLE AND SHOULD BE A REASONABLE

GOAL FOR WHICH THE CLINICS SHOULD STRIVE. HYPOTHESIS 2 OF THIS

STUDY ATTEMPTS TO PROVE OR DISPROVE THAT THE AVERAGE WAITING TIME

FOR EACH CLINIC IS LESS THAN FIFTEEN MINUTES. THIS FIGUREp TAKEN

AS AN AVERAGE, GIVES A DEGREE OF LATITUDE TO WAITING TIMES, FOR

SOME PATIENTS MAY HAVE TO WAIT CONSIDERABLY LONGER THAN FIFTEEN

MINUTES WHEREAS OTHERS WILL WAIT LESS.

IN THE AUTHOR'S OPINION THE ULTIMATE GOAL WOULD BE TO DEVISE

A SYSTEM WHEREBY, IN ACTUAL OPERATION, EACH PATIENT WITH AN

3 APPOINTMENT WOULD WAIT LESS THAN FIFTEEN MINUTES AFTER HIS

APPOINTED TIME. TO ATTAIN AND MAINTAIN THIS GOAL WOULD REQUIRE

MUCH INTEREST AND PARTICIPATION ON THE PART OF ALL CLINIC

PERSONNEL, PARTICULARLY THE PHYSICIAN, AND ADMINISTRATIVE RECOG-

NITION OF ITS DESIRABILITY FOR BOTH PATIENTS AND MEDICAL PERSONNEL.

D. THE STUDY AND ITS SETTING.

THE STUDY SETTING IS A 300-BED GENERAL ACUTE AIR FORCE TEACHING

HOSPITAL LOCATED IN SOUTHERN ILLINOIS. THE BREAKDOWN OF AUTHORIZED

BEDS IS THE FOLLOWING: GENERAL BEDS, 180; OBSTETRIC BEDS, 25; AND

CONTAGION BEDS, 95. THIS AIR FORCE HOSPITAL IS A REGIONAL MEDICAL

CENTER SERVICING THE GENERAL AREA OF THE NORTH MIDWESTERN UNITED

STATES FOR CARE WHICH IS TOO SPECIALIZED FOR THE MANY SMALL AIR

FORCE HOSPITALS IN THIS AREA. PATIENTS ARE TRANSPORTED FROM THE
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SMALLER HOSPITALS TO THIS CENTER AND BACK BY AEROMEDICAL EVACUATION

AIRCRAFT.

THIS HOSPITAL HAS BEEN DESIGNATED A PULMONARY DISEASE CENTER

FOR THE AIR FORCE. AS A RESULT, MOST OF THE AIR FORCE ACTIVE

DUTY PATIENTS AND THEIR DEPENDENTS WHO HAVE CONTRACTED TUBERCULOSIS

ARE HOSPITALIZED HERE. THE MEDICAL STAFF NUMBERS FORTY-FIVE AND

INCLUDES SPECIALISTS IN ALL FIELDS BUT NEUROSURGERY. APPROXIMATELY

5,300 PATIENTS ARE DISCHARGED ANNUALLY FROM INPATIENT TREATMENT.

THE AIR FORCE CLINIC TREATS APPROXIMATELY 12,000 PATIENTS PER

MONTH IN ITS INDIVIDUAL CLINICS. THIS NUMBER IS INCREASING EACH

YEAR AND, BARRING A SUBSTANTIAL REDUCTION IN AIR FORCE MANPOWER,

SHOULD CONTINUE TO INCREASE SUBSTANTIALLY IN THE SUCCEEDING YEARS.

THE AIR FORCE CLINIC OPERATION RESEMBLES A GROUP PRACTICE

CLINIC IN A CIVILIAN COMMUNITY. IT SERVES A SOMEWHAT CONTROLLED

NUMBER OF MILITARY ACTIVE DUTY AND RETIRED MEMBERS AND THEIR

DEPENDENTS. BY ITS LOCATION THE PHYSICAL LAYOUT OF THE CLINIC

ALLOWS FOR EFFICIENCY OF OPERATION. ALL OF THE CLINICS EXCEPT

THOSE FOR GENERAL SURGERY AND PSYCHIATRY ARE LOCATED IN THE AIR

FORCE CLINIC AREA1 WITH THE ANCILLARY SERVICES IN CLOSE PROXIMITY.

PATIENTS DO NOT HAVE TO WALK GREAT DISTANCES BETWEEN CLINIC AREAS

AND ANCILLARY SERVICES, AND THE CHANCES OF BECOMING LOST ARE VERY

SLIGHT (SEE FIGURE I).

IN THE ORGANIZATIONAL STRUCTURE OF THE USAF HOSPITAL SCOTT,

THE AIR FORCE CLINIC IS RESPONSIBLE TO THE DIRECTOR OF HOSPITAL

SERVICES (SEE APPENDIX C, FIG 2). THE ADMINISTRATION OF THE
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APPOINTMENT SYSTEM AND OF THE CLINICS THEMSELVES IS UNDER THE

IMMEDIATE CONTROL OF AN AIR FORCE CLINIC MANAGER (SEE APPENDIX C,

FIG 3). THE PHYSICIAN STAFF FOR EACH CLINIC IS PROVIDED BY THE

CHIEFS OF THE THREE PROFESSIONAL DEPARTMENTS. THE DIRECTOR OF

HOSPITAL SERVICES (COMPARABLE TO A CIVILIAN CHIEF OF STAFF)

REPORTS DIRECTLY TO THE HOSPITAL COMMANDER OR MEDICAL DIRECTOR OF

THE MEDICAL FACILITY (SEE APPENDIX C, FIG I).

.'HEORY THIS ORGANIZATIONAL STRUCTURE PROVIDES FOR GOOD

ADMINISTRATIVE CONTROL AND COMMUNICATION SO THAT INFORMATION CAN

BE TRANSMITTED EITHER WAY QUICKLY AND EFFICIENTLY. THE PROFES-

SIONAL DEPARTMENTS HAVE INPATIENT AS WELL AS CLINIC RESPONSIBILITIES.

THIS IS HOW A GROUP PRACTICE OPERATION MUST WORK TO PROVIDE

CONTINUITY OF CARE. ADMINISTRATION MUST INSURE THAT EACH FUNCTION

IS ADEQUATELY COVERED AT ALL TIMES AND THE CHIEFS OF THE PROFES-

SIONAL DEPARTMENTS MUST CARRY THE INITIAL RESPONSIBILITY FOR THIS

COVERAGE.

E. RESEARCH METHODOLOGY.

AS AN ADMINISTRATIVE RESIDENT, THE AUTHOR SPENT MANY HOURS

OBSERVING THE DIFFERENT OUTPATIENT CLINICS AS A CASUAL OBSERVER

PRIOR TO HIS DECISION TO STUDY THE AIR FORCE CLINIC AND ITS

OPERATION. A CARD WAS DEVISED TO ASSIST IN COLLECTING DATA AND

BRING THE PATIENT INTO THE STUDY. IT WAS FELT THAT THE PATIENT,

THE PHYSICIAN AND OTHER SUPPORTIVE PERSONNEL SHOULD BE BROUGHT INTO

THE STUDY SO THAT MAXIMUM UNDERSTANDING OF THE PROBLEM WOULD BE

GAINED BY ALL.

(
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THE 5" x 8" CARD WAS CALLED A TEST FORM FOR THE USAF HOSPITAL

SCOTT. THIS TEST FORM ALLOWED THE INVESTIGATOR TO COLLECT DATA

FOR 120 DAYS. THE CARD WAS PRENUMBERED BY THE ADMINISTRATIVE

RESIDENT AND A PRETEST OF THE FORM WAS CONDUCTED IN THE SURGICAL

CLINIC. THE PRETEST SHOWED SOME DEFICIENCIES IN THE CARD1 WHICH

WAS REDESIGNED AND PRINTED BY MEANS OF A MULTILITH.

THE ORIGINAL PL•,N WAS TO STUDY A MINIMUM OF FOUR CLINICS,

THE PEDIATRIC AND ADULT CLINICS AND TWO OTHERS OF A MORE

SPECIALIZED NATURE. THE GENERAL SURGICAL AND MEDICAL CLINICS WERE

CHOSEN FOR THIS STUDY. AS THINGS PROGRESSED THE AUTHOR DECIDED

ALSO TO COLLECT DATA ON THE MEDICAL CHEST AND DERMATOLOGY CLINICS,

WHICH ARE LOCATED WITHIN THE SAME AREA AS THE MEDICAL CLINIC.

THE CARDIOLOGY CLINIC AND THE UROLOGY CLINIC BECAME PART OF THE

STUDY FOR THE SAME REASON.

THE OBJECTIVE WAS TO GIVE TO EACH PATIENT WHO ATTENDED THE

CLINIC ON STUDY DAYS THE DATA CARD WITH HIS ARRIVAL TIME CHECKED

BY THE RECEPTIONIST. THE NEXT ENTRY WOULD BE THE TIME THAT THE

NURSE OR MEDICAL TECHNICIAN SAW THE PATIENT, IF THEY DID ANY

PRELIMINARY WORK. THEN THE PHYSICIAN WOULD MARK THE IN AND OUT

TIMES AS INDICATED ON THE CARD FOR THE TIME HE SPENT WITH THE

PATIENT. ADDITIONAL LINES WERE AVAILABLE FOR RETURN ENTRIES IF

THE PATIENT WAS TOLD TO COME BACK AFTER SOME ANCILLARY SERVICE.

THE AUTHOR WAS ALSO INTERESTED IN THE AMOUNT OF TIME THE

OUTPATIENTS IN THE VARIOUS CLINICS SPENT WAITING IN THE ANCILLARY

SERVICES. ENTRIES FOR EACH OF THE ANCILLARY SERVICES WERE MADE
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BY THEIR RECEPTIONISTS OR SERVICE PERSONNEL, GIVING AN ACCURATE

NUMBER OF MINUTES EACH PATIENT HAD TO WAIT FOR SERVICE. THE

LABORATORY AND X-RAY DEPARTMENTS USED A TIME CLOCK TO PUNCH THE

VARIOUS TIMES ONTO THE DATA CARD. IN THE X-RAY DEPARTMENT IT WAS

DECIDED TO MEASURE BOTH WAITING TIME AND SERVICE TIMEp IF POSSIBLE,

FOR PRELIMINARY OBSERVATIONS SHOWED THIS DEPARTMENT TO BE A

BOTTLENECK IN THE AIR FORCE CLINIC OPERATION.

THE PATIENT WAS HANDED THIS CARD AS HE OR SHE REPORTED TO

THE RECEPTIONIST IN THE INDIVIDUAL CLINIC AND RECEIVED INSTRUCTIONS

FOR ITS USE. AFTER THE PHYSICIAN, THE NURSE OR THE TECHNICIAN

INDICATED THEIR SERVICE TIMES, THE PATIENT WAS TOLD TO TAKE THE

CARD TO THE VARIOUS ANCILLARY SERVICES HE OR SHE HAD TO VISIT AND

LEAVE IT AT ONE OF THE THREE MAIN POINTS OF EGRESS FROM THE AIR

FORCE CLINIC. AFTER IT WAS IN OPERATION FOR A FEW HOURS IN EACH

CLINIC, THIS PARTICULAR SYSTEM PROVED HIGHLY SUCCESSFUL.

THE COOPERATION OF THE PHYSICIANS WAS OBTAINED BY PERSONAL

CONTACT WITH EACH PHYSICIAN EXPLAINING THE PURPOSE OF THE STUDY,

AND CLEARANCE WAS APPROVED BY EACH DEPARTMENT HEAD CONCERNED. THE

PHYSICIANS RESPONDED WELL AND THE ACCURACY OF THEIR DATA IS ASSURED.

THE TIME PERIOD OF THE STUDY EXTENDED FROM 14 NOVEMBER 1962

THROUGH 30 JANUARY 1963. THE INVESTIGATOR TRIED TO SPEND ONE WEEK

IN EACH OF THE CLINICS GATHERING DATA AND OBSERVING THE OPERATION

OF THE CLINIC WHILE CHECKING ON THE ACCURACY OF THE DATA COLLECTED.

ALTHOUGH THE DATA WAS COLLECTED DURING THE COLDER PART OF THE YEAR,
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THE WORKLOAD CLOSELY APPROXIMATED THE AVERAGE PATIENT LOAD FOR

THAT CLINIC ON A WEEKLY BASIS.

THE POPULATION AT RISK WERE ALL OUTPATIENTS SEEN IN THE

VARIOUS CLINICS DURING THE STUDY PERIOD. THE STUDY PERIOD APPROXI-

MATED A ONE WEEK PERIOD OF CLINIC VISITS FOR EACH CLINIC. IF THE

CARDS WERE NOT LEFT UPON DEPARTURE FROM THE CLINIC AREA OR THE

PATIENT LOST THE CARD, THE RESULTS WERE NOT AVAILABLE FOR THESE

CASES. IT HAD BEEN ESTIMATED THAT A NINETY PER CENT RETURN ON

CARDS WOULD GIVE RELIABLE RESULTS. EACH OF THE VARIOUS CLINICS

WAS COOPERATIVE AND OVER NINETY PER CENT OF THE CARDS WERE RETURNED;

IN FACT, ONLY ONE CLINIC HAD A RETURN LESS THAN NINETY PER CENT.

THE NEXT STEP WAS TO COMPUTE THE INTERVAL OF TIME BETWEEN

ARRIVAL AND APPOINTMENT TIME TO DETERMINE ARITHMETICALLY THE

NUMBER OF MINUTES EARLY A PATIENT ARRIVED. THE SAME COMPUTATION

BETWEEN APPOINTMENT TIME AND ARRIVAL TIME RESULTED IN MINUTES LATE

FOR THOSE PATIENTS WHO ARRIVED AFTER THEIR APPOINTED TIME. THE

TIME BETWEEN APPOINTED TIME AND TIME SEEN BY PHYSICIAN REVEALED

THE WAITING TIME FROM APPOINTMENT OR TRUE WAITING TIME; AND THE

TIME FROM ARRIVAL TO TIME SEEN BY PHYSICIAN REVEALED THE TOTAL

WAITING TIME FROM ARRIVAL. WAITING TIMES AND SERVICE TIMES FOR THE

ANCILLARY SERVICES WERE RECORDED AND ARITHMETICALLY DETERMINED.

ALL DATA COLLECTED WAS PUT ONTO PUNCH CARD TRANSCRIPT SHEETS

AND THEN PUNCHED ONTO IBM PUNCH CARDS. SORTING OF THE PUNCH CARDS

PRODUCED DIFFERENT FREQUENCIES FROM WHICH MEANS AND MEDIANS WERE

DETERMINED. ALTHOUGH IT WAS ORIGINALLY PLANNED TO COLLECT DATA ON
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IO00 OR MORE PATIENTS, ONLY 90•+ CARDS WERE COLLECTED DURING THE

STUDY PERIOD. A TABLE SHOWING THE NUMBER OF CARDS GIVEN OUT AND

RETURNED IS INCLUDED IN APPENDIX A-I.

F. GLOSSARY or TERMS.

THIS GLOSSARY DEFINES THE TERMS USED IN THIS STUDY BY THE

AUTHOR AND MAY NOT AGREE WITH THE DEFINITIONS USED BY OTHER WRITERS

IN THE FIELD.

I. CLINIC VISIT.

A VISIT TO ANY ONE OF THE TWENTY-ONE CLINICS BY A

PATIENT EITHER IN AN APPOINTMENT STATUS OR IN A WALK-IN STATUS,

DURING WHICH TIME THE PATIENT IS SEEN BY ONE OR MORE PHYSICIANS.

2. APPOINTED PATIENT.

A PATIENT WHO HAS RECEIVED A DEFINITE APPOINTMENT TO SEE

A PARTICULAR PHYSICIAN AT A CERTAIN TIME IN ANY ONE OF THE CLINICS.

3. WALK-IN PATIENT.

A PATIENT WHO DOES NOT HAVE AN APPOINTMENT AT THE

PARTICULAR CLINIC HE IS VISITING, BUT WHO IS SEEN BY A PHYSICIAN

IN THAT CLINIC ON A STANDBY STATUS. THIS MAY INCLUDE ACUTE MEDICAL

EMERGENCIES AND PATIENTS WHO DO NOT FEEL THAT THEY CAN WAIT UNTIL

AN APPOINTMENT CAN BE GIVEN TO THEM. THIS STATUS WILL ALSO INCLUDE

THOSE PATIENTS WHO ARE REFERRED TO THE CLINIC BY OTHER PHYSICIANS

WHO FEEL THEY SHOULD BE SEEN ON THAT PARTICULAR DAY.

4. ANCILLARY SERVICE.

ADJUNCT SERVICES WHICH INCLUDE RADIOLOGY, LABORATORY AND

PHARMACY IN THIS STUDY. THESE ARE SERVICES TO WHICH CLINIC PATIENTS



15

ARE SENT AFTER VISITING THE PHYSICIAN EITHER FOR DIAGNOSTIC AIDS

OR FOR MEDICATIONS.

5. TOTAL WAITING TIME.

THE TOTAL AMOUNT OF WAITING TIME IN MINUTES THAT A PATIENT

WHO VISITS A CLINIC WAITS FROM THE TIME HE REPORTS TO THE RECEPTION

DESK IN THE CLINIC UNTIL HE IS INITIALLY SEEN BY A PHYSICIAN. FOR

APPOINTED PATIENTS THIS WILL INCLUDE THE TIME THEY MAY ARRIVE

EARLY; AND FOR WALK-IN PATIENTS AND LATE ARRIVALS FOR APPOINTMENTS,

THE TIME FROM THEIR ARRIVAL AT THE RECEPTION DESK.

6. FIRST WAITING TIME.

THIS TERM IS USED TO DESCRIBE THE AMOUNT OF TIME AN

APPOINTED PATIENT WAITS FROM HIS ARRIVAL TO THE TIME OF HIS APPOINT-

MENT. THIS TERM CAN ONLY BE APPLIED TO PATIENTS WHO ARRIVE ON TIME

OR EARLY FOR THEIR APPOINTMENTS.

7. SECOND WAITING TIME (TRUE WAITING TIME).

THE AMOUNT OF TIME A PATIENT WAITS FROM HIS APPOINTMENT

TIME TO THE TIME HE IS INITIALLY SEEN BY A PHYSICIAN IN THAT CLINIC.

8. CHI-SQUARE TEST (x2 ).

A TEST USED TO COMPARE DIFFERENCES TO DETERMINE IF THESE

DIFFERENCES ARE REAL OR DUE TO CHANCE ALONE. A P OR PROBABILITY

OF 0.05 IS USED TO DETERMINE SIGNIFICANCE.

9. MEAN.

THE ARITHMETICAL AVERAGE OF ALL THE OBSERVATIONS.

THE SUM OF ALL OBSERVATIONS
MEAN O 083ERVATIONS

NUMBER OF" OBSERVAT IONS
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10. MEDIAN.

THE VALUE OR MAGNITUDE OF THE CENTRAL OR MIDDLE OBSERVA-

TION WHEN ALL OBSERVATIONS ARE LISTED IN ORDER FROM LOWEST TO

HIGHEST. FIFTY PER CENT OF THE OBSERVATIONS FALL BELOW THE MEDIAN

AND FIFTY PER CENT LIE ABOVE THIS VALUE.

N + I
MEDIAN m -

2

N - TOTAL NUMBER OF OBSERVATIONS

II. STANDARD DEVIATION (S.D.).

A MEASURE OF THE SCATTER OF THE OBSERVATIONS AROUND

THEIR MEAN. THE MEAN +/-2 S.D. WILL INCLUDE 95.5% OF ALL OBSERVA-

TIONS OR VALUES.
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CHAPTER II. ANALYSIS OF DATA

A. ANALYSIS OF GENERAL ATTENDANCE DATA.

DATA WAS COLLECTED ON EACH PATIENT SEEN IN THE EIGHT CLINICS

STUDIED DURING THE STUDY PERIOD. THE DATA CARD RECORDED ARRIVAL

TIMES, SERVICE TIMES AND DEPARTURE TIMES AT EACH CLINIC AND EACH

ANCILLARY SERVICE VISITED. AN ANALYSIS OF THE WAITING TINES AND

SERVICE TIMES REVEALED THAT THE CLINIC OPERATION INVOLVED TWO

SUB-SYSTEMS OPERATING UNDER THE GENERAL OR MAJOR SYSTEM KNOWN AS

THE AIR FORCE CLINIC.

THE FIRST OF THESE TWO SUB-SYSTEMS INVOLVES THE WAITING TImr

AND SERVICE TIME OF A PATIENT AFTER HIS ARRIVAL IN THE INDIVIDUAL

CLINIC. THE SECOND SUB-SYSTEM IS COMPRISED OF THE WAITING AND

SERVICE TIMES OF A PATIENT AT ONE OR MORE OF THE ANCILLARY SERVICES

HE MAY VISIT. IN THEORY ONE HUNDRED PER CENT OF THE PATIENTS WILL

SEE A PHYSICIAN, BUT ONLY A SMALL PERCENTAGE OF THESE WILL VISIT

ONE OR MORE OF THE ANCILLARY SERVICES. THE TOTAL NUMBER OF

PATIENTS IN EACH CATEGORY SEEN BY A PHYSICIAN IN THE EIGHT CLINICS

AND THE CANCELLATION RATE PER CLINIC IS GIVEN IN THE FOLLOWING

TABLE:
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TABLE I

NUMBER OF PATIENTS SEEN BY PHYSICIANS IN CLINICS
BY CATEGORY, PERCENTAGE OF WALK-INS AND CANCELLATIONS

No or No or % or % or
CLINIC APPT WALK-INS TOTALS WALK-INS CANC'S CANC'S

GEN SURG 91 29 120 24.2 14 15.4

ADULT 134 69 203 33.9 II 8.2

PEDIATRICS 132 185 317 58.4 27 20.5

MEDICAL 36 3 39 7.7 8 22.2

MED CHEST 45 I 46 2.2 5 11.1

CARDIOLOGY 24 14 38 36.8 3 .12.5

UROLOGY 53 4 57 7.0 8 15.1

DERMATOLOGY 25 22 47 46.8 I 4.0

TOTALS 540 327 867 37.7 77 14.3

SOF TOTAL 62.3% 37.7% 100%

THESE FIGURES SHOW THAT THERE ARE ONLY 24.6 PER CENT MORE

PATIENTS SEEN IN AN APPOINTED STATUS THAN IN A WALK-IN STATUS.

THIS INFORMATION BY ITSELF IS VALUABLE FOR PLANNING AN APPOINT-

MENT SYSTEMj FOR IT INDICATES THAT PROVISIONS FOR MANY WALK-IN

PATIENTS WILL HAVE TO BE BUILT INTO THE APPOINTMENT SYSTEM;

OTHERWISE IT COULD NOT FUNCTION PROPERLY.

THE PEDIATRIC CLINIC EXPERIENCES THE HIGHEST PERCENTAGE OF

WALK-INS. THE ADULT CLINIC IS FACED WITH THIS PHENOMENON ON A

SMALLER SCALE. IN BOTH OF THESE CLINICS THERE APPEARS TO B A
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STAFFING PROBLEM. THE LARGE PERCENTAGE OF WALK-IN PATIENTS WOULD

BE AN INDICATION THAT THERE ARE SO MANY PATIENTS WHO CANNOT WAIT

FOR A REGULAR APPOINTMENT THAT THEY JUST WALK IN FOR MEDICAL

ATTENTION. THE APPOINTMENT SYSTEM IS IN EFFECT, NOT ABLE TO TAKE

CARE OF THE NUMBERS OF PATIENTS, POSSIBLY DUE TO LACK Or SUFFICIENT

PHYSICIAN STAFFING IN THESE TWO AREAS.

THE CANCELLATION RATE FOR ALL CLINICS IS 14.4 PER CENT WITH A

RANGE FROM A LOW OF 4 PER CENT IN DERMATOLOGY TO A HIGH OF 22.2 PER

CENT IN THE MEDICAL CLINIC. THIS IS ANOTHER IMPORTANT RATE TO KNOW,

FOR BY KNOWING IT WE CAN PLAN FOR OTHER ACTIVITIES FOR CLINIC

PERSONNEL OR ASSIGN THAT INTERVAL TO WALK-IN PATIENTS.

THE AIR FORCE CLINIC AT THE STUDY HOSPITAL OPERATES UNDER A

CENTRAL APPOINTMENT SYSTEM WHICH CONTROLS ALL INITIAL AND FOLLOW-

UP APPOINTMENTS FOR ALL PATIENTS. THIS OFFICE IS LOCATED PHYSICALLY

WITHIN THE MAIN CLINIC WAITING ROOM AnEA (SEE PICTURE I, APPENDIX B).

THE MEDICAL RECORDS FOR ALL CLINIC PATIENTS ARE ALSO LOCATED AND

MAINTAINED IN THIS SAME AREA (SEE PICTURE 2, APPENDIX B).

THE ADULT CLINIC IS USED AS A GENERAL PRACTICE CLINIC WHERE

ALL ADULT PATIENTS ARE EITHER TREATED ON A CONTINUING BASIS OR

REFERRED TO ONE OF THE SPECIALTY CLINICS AVAILABLE. THE PEDIATRIC

CLINIC OPERATES IN THE SAME MANNER FOR CHILDREN UNDER FOURTEEN

YEARS OF AGE.

B. ANALYSIS OF TOTAL WAITING TIME AND PHYSICIAN SERVICE TIME.

THE COMPUTATION OF DATA COLLECTED FROM ALL PATIENTS REVEALS

THAT, ON THE AVERAGE, APPOINTED PATIENTS HAVE TO WAIT 24.3 MINUTES

BEFORE BEING SEEN BY A PHYSICIAN AND THEIR AVERAGE SERVICE TIME
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BY A PHYSICIAN IS 15.3 MINUTES. A WALK-IN PATIENT WAITS A TOTAL Or

31.7 MINUTES ON THE AVERAGE AND HAS A SERVICE TIME OF 13.7 MINUTES

ON THE AVERAGE. THE FOLLOWING PIE DIAGRAMS DESCRIBE THIS DATA:

FIGURE 2

AVERAGE TOTAL WAITING TIME AND PHYSICIAN SERVICE TIME

FOR ALL PATIENTS BY CATEGORY

APPOINTED PATICNTS WALK-IN PATIENTS

THESE DIAGRAMS SHOW VERY CLEARLY THAT THE AVERAGE WALK-IN

PATIENT HAS ONLY A SLIGHTLY LONGER WAIT TO SEE A PHYSICIAN THAN DOES

AN APPOINTED PATIENT. HE ALSO SPENDS ALMOST AS MUCH TINE WITH THE

PHYSICIAN ON THE AVERAGE (A DIFFERENCE OF ONLY 1.8 MINUTES). THE

7.4 MINUTES LONGER OF WAITING TIME WOULD NOT, IF IT WERE KNOWN#

DISCOURAGE PATIENTS FROM JUST WALKING IN WITHOUT TRYING TO RECEIVE

AN APPOINTMENT. APPOINTED PATIENTS HAVE TO WAIT A MINIMUM OF TWO

DAYS FOR AN APPOINTMENT AND, IN SOME CLINICS, AS MUCH AS TWO OR

THREE WEEKS BEFORE BEING SEEN BY A PARTICULAR PHYSICIAN. THE

WALK-IN DOES NOT SEEM TO BE AT A DISADVANTAGE IN EITHER TOTAL WAITING
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TIME OR SERVICE TIME AS REPRESENTED BY AVERAGE FIGURES FOR THESE

CLINICS. HE IS AT NO REAL DISADVANTAGE AT ALL, EXCEPT THAT HE IS

NOT PERMITTED HIS CHOICE Or PHYSICIAN.

C. ANALYSIS OF WAITING AND SERVICE TIMES AT ANCILLARY SERVICES

(SUB-SYSTEM II).

AFTER A PATIENT IS SEEN BY A PHYSICIAN, HE MAY BE TOLD TO VISIT

ONE OR MORE ANCILLARY SERVICE. THE FOLLOWING TABLE WILL REVEAL THE

NUMBERS AND PERCENTAGES Or THE TOTAL POPULATION WHO VISITED ONE OR

MORE ANCILLARY SERVICE:

TABLE 2

NUMBER AND PERCENTAGE OF ALL PATIENTS WHO VISITED

ONE OR MORE ANCILLARY SERVICE

PHARM PHARM LAB LAB
ANCILLARY & & & X-RAY

SVS PHARM LAB X-RAY LAB X-RAY X-RAY PHARM TOTALS

NUMBER OF
PATIENTS 245 34 18 48 5 10 0 360

PERCENTAGE
oF TOTAL No 28.3% 3.9% 2.1% ,5.5% 0.6% 1.2% 0% 41.5%

APPT = NO/540; W-I a No/327

ONLY 41.5 PER CENT OF THE PATIENTS WHO VISITED THE CLINICS

DURING THE STUDY PERIOD VISITED ONE OR MORE ANCILLARY SERVICE;

58.5 PER CENT WERE FREE TO LEAVE THE CLINIC AFTER VISITING THE

PHYSICIAN. AS MIGHT BE EXPECTED THE MAJORITY OF THOSE PATIENTS WHO

GO ON TO THE ANCILLARY SERVICES ARE SENT TO PHARMACY. A BREAKDOWN

BY CLINICS IS AVAILABLE IN APPENDIX A-2.
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THE FOLLOWING PIE DIAGRAMS DEMONSTRATE WHAT HAPPENS TO A

PATIENT IN MINUTES OF TIME AT EACH OF THE ANCILLARY SERVICES:

FIGURE 3

BREAKDOWN OF WAITING AND SERVICE TIMES OF ANCILLARY SERVICES

ON THE AVERAGE FOR ALL CLINIC PATIENTS

APPOINTED WALK-IN

X-AY 1.8MI -RY 6.0 MIN

WAIT T SVE TIME

THE TIMES SHOWN FOR THE LABORATORY AND PHARMACY ARE WAITING

AND SERVICE TIMES. THIS MEANS THE TIME NECESSARY TO PROCESS THE

PRESCRIPTIONS FOR THE PATIENTS ON THE AVERAGE AND THE TOTAL TIME

NEEDED TO OBTAIN A SAMPLE FROM THE PATIENT IN THE LABORATORY, AND

DOES NOT INCLUDE THE PROCESSING TIME OF THE SAMPLE ITSELF. THE

AUTHOR CONSIDERS THE AVERAGE TIMES PRESENTED IN THIS DIAGRAM TO BE

SHORT AND REASONABLE WAIT TIMES, AN INDICATION OF FAST AND EFFICIENT

SERVICE IN THESE SERVICES. THE X-RAY TIMES, ALTHOUGH NOT HIGH IN

TERMS OF ABSOLUTE NUMBERS, CERTAINLY POINTS TO AN AREA WHERE SOME

EFFORT COULD BE MADE TO REDUCE THE TIME SPENT WAITING.
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THESE DIFFERENCES IN WAIT AND SERVICE TIMES BETWEEN APPOINTED

AND WALK-IN PATIENTS THE AUTHOR CANNOT EXPLAIN. IN THEORY THERE

IS NO DIFFERENCE IN THE HANDLING OF THE TWO CATEGORIES OF PATIENTS

IN THE ANCILLARY SERVICES, FOR IN THESE SERVICES IT IS NOT KNOWN

WHETHER THEY ARE ONE OR THE OTHER.

THE DIAGRAM AND TABLE ABOVE FURTHER PROVE THAT THE MAJOR

PORTION OF THEIR WAITING AND SERVICE TIME PATIENTS SPEND IN THE

INDIVIDUAL CLINICS. AS A RESULT Or THIS, CONCENTRATED EFFORT WILL

BE MADE IN THIS AREA.

D. ANALYSIS OF SERVICE TIME BY PHYSICIANS (SUB-SYSTEM I).

To OPERATE AN INDIVIDUAL APPOINTMENT SYSTEM, IT IS IMPORTANT

THAT APPOINTMENT INTERVALS BE REGULATED TO THE AVERAGE TIME A

PHYSICIAN SPENDS WITH ALL PATIENTS. THE RESULTS OF THE COMPUTATION

Of THE DATA COLLECTED IN THIS AREA ARE GIVEN BELOW IN TABLE 3.

TABLE 3

PHYSICIAN SERVICE TIME ON THE AVERAGE
AND APPOINTMENT INTERVALS PER CLINIC

PHYSICIAN SVC APPOINTMENT PHYSICIAN SVC
CLINIC TIME APPT PTS INTERVALS (MIN) TIME W-1 PTS

MEAN (MIN) MED NEW PTS OLD PTS MEAN (MIN) MED

GEN SURG 9.3 7.8 10 10 8.4 7.2
ADULT 12.6 14.3 15 15 13.5 12.7
PEDIATRIC 16.3 14.9 15 15 13.5 12.8
MEDICAL 23.3 20.3 60 15 15.0 14.9
MED CHEST 22.4 20.6 30 15 12.0 12.0

CARDIOLOGY 28.0 19.7 30 30 19.1 18.8
UROLOGY 13.5 13.9 60 30 14.0 17.5
DERMATOLOGY 13.6 9.9 10 10 17.6 17.5

TOTAL AVG 15.3 13.5
-
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THE SERVICE TIME COMPUTED FOR EACH CLINIC GENERALLY BEARS A

CLOSE RELATIONSHIP TO THE APPOINTMENT INTERVAL ESTABLISHED BY EACH

CLINIC. THE PEDIATRIC SERVICE TIME EXCEEDS THE INTERVAL BY 1.3

MINUTES AND SOME CONSIDERATION SHOULD BE GIVEN TO INCREASING THIS

INTERVAL. THE MEDIAN SERVICE TIME IN BOTH THE PEDIATRIC AND ADULT

CLINICS APPROXIMATES THE APPOINTMENT INTERVAL, BUT IN THE ADULT

CLINIC THE MEAN OR AVERAGE SERVICE TIME IS 2.4 MINUTES LESS THAN

THE INTERVAL. THE APPOINTMENT INTERVAL WOULD NOT ALLOW FOR ALL

PATIENTS GIVEN APPOINTMENTS IN THE PEDIATRIC CLINIC TO BE SEEN

DURING APPOINTMENT HOURS IF ALL PATIENTS SHOWED UP FOR THEIR

APPOINTMENTS.

NO ATTEMPT WAS MADE DURING THIS STUDY TO DIFFERENTIATE BETWEEN

OLD OR NEW PATIENTS, WHICH IS A LIMITING FACTOR IN ANALYZING THIS

DATA. GENERALLY, IT MAY BE SAID THAT THE APPOINTMENT INTERVALS AND

THE AVERAGE SERVICE TIME ARE IN AGREEMENT EVERYWHERE BUT IN

PEDIATRICS AND DERMATOLOGY. FURTHER STUDIES COULD BE MADE IN THESE

AREAS TO DETERMINE WHETHER THE APPOINTMENT INTERVAL SHOULD BE

INCREASED IN BOTH CLINICS. THE MEAN AND MEDIAN PHYSICIAN SERVICE

TIMES AND STANDARD DEVIATIONS FOR EACH CLINIC ARE PRESENTED IN

APPENDIX A-3.

E. ANALYSIS OF WAITING TIMES (SUB-SYSTEM I).

EXAMINATION OF THE WAITING TIME DATA DISCLOSED THAT IT IS

MADE UP OF TWO CLASSIFICATIONS--WAITING TIME BEFORE APPOINTMENT

(CALLED FIRST WAITING TIME) AND WAITING TIME FROM APPOINTMENT TIME

(CALLED SECOND WAITING TIME) OR TRUE WAITING TIME. ONLY THE EARLY

ARRIVALS FOR APPOINTMENTS EXPERIENCE THE FIRST WAITING TIME, WHICH
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IN THIS STUDY INCLUDED 64.3 PER CENT O0 THE PATIENTS ATTENDING THE

CLINICS& AN ADDITIONAL 15.3 PER CENT OF THE PATIENTS ARRIVED

EXACTLY ON TIME LEAVING A TOTAL OF 20.4 PER CENT OF THE PATIENTS

LATE FOR THEIR APPOINTMENTS. THIS COMBINATION OF EARLY AND LATE

ARRIVALS HAS ITS EFFECT ON THE APPOINTMENT SYSTEM WHICH WILL BE

rURTHER DISCUSSED IN A LATER SECTION Of THIS ESSAY.

THE FOLLOWING TABLE SHOWS THE NUMBER AND PERCENTAGES OF EARLY

AND LATE ARRIVALS BY CLINIC AND THE NUMBER SEEN BEFORE THEIR

APPOINTMENT TIME:

TABLE 4

NUMBER OF PATIENTS EARLY, LATE AND ON TIME
BY CLINIC AND PERCENTAGE OF TOTAL PATIENTS BY CLINIC

No. %orF No.% oF ON %or No. SEEN %SEENE l•ront APeT
EARLY TOTAL ILATE TOTALITI METOTALIBEFORE APPT OF OL

GtN SURG 51 56.0 22 24.2 18 19.8 21 41.1

ADULT 92 68.6 27 20.1 15 11.3 20 21.7

PED 77 58.3 27 20.5 28 21.2 13 22.5

mED 25 69.4 8 22.2 3 8.4 4 16.0

MED CHES 31 68.8 7 15.5 7 17.7 7 22.6

CAROIO 20 80.0 3 12.0 2 8.0 6 30.0

UROLOGY 36 67.9 9 17.0 8 15.1 12 33.3

DeRM 15 62.5 7 20.8 2 17.7 3 20.0

AVERAGE

TOTAL 347 64.3 110 20.3 83 15.4 86 24.8
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IN GENERAL THE TABLE DISCLOSES THAT MANY PEOPLE ARE SEEN

BEFORE THEIR APPOINTMENT TIME BECAUSE THEY HAVE ARRIVED EARLY.

THI3 IS PARTICULARLY TRUE IN THE GENERAL SURGERY CLINIC WHERE 41

PER CENT OF THE EARLY ARRIVALS ARE SEEN BEFORE THEIR APPOINTED

TIME.

EARLY ARRIVALS EXPERIENCE AN INITIAL OR FIRST WAITING TIME

WHICH IS OF THEIR OWN MAKING, SO TO SPEAK. THE DATA COLLECTED

SHOWS THAT THOSE WHO ARRIVED EARLY (347 PATIENTS) HAVE AN AVERAGE

FIRST WAITING TIME OF 18.0 MINUTES FOR ALL ATTENDANCES AT CLINICS.

PATIENTS IN THE UROLOGY CLINIC HAVE THE HIGH AVERAGE OF 19.2

MINUTES FOLLOWED CLOSELY BY GENERAL SURGERY PATIENTS WITH 14.8

MINUTES WITH A LOW OF 8.3 MINUTES IN THE CIERMATOLOGY CLINIC. THE

TABLE IN APPENDIX A-4 DEMONSTRATES THE FIRST AND SECOND WAITING

TIMES AS COMPARED TO THE TOTAL WAITING TIME FOR ALL CLINICS.

HOSPITAL ADMINISTRATION SHOULD BE CONCERNED WITH FIRST WAITING

TIMES ONLY WHEN IT BECOMES APPARENT THAT THIS FACTOR RESULTS IN

CROWDED WAITING ROOMS OR HAS SOME AFFECT ON THE APPOINTMENT SYSTEM

FOR ALL PATIENTS. THE SMALL WAITING AREAS IN THE CLINICS WOULD

NOT PROVIDE FOR A LARGE NUMBER OF PATIENTS (SEE PICTURES 3, 4, 5,

6, 7, 8, 9 AND 10, APPENDIX B). THE PRIMARY CONCERN IN WAITING

TIMES SHOULD BE THE TIME A PATIENT WAITS FROM HIS APPOINTMENT TIME

TO THE TIME HE IS FIRST SEEN BY A PHYSICIAN. IN THIS STUDY WE

CALL THIS INTERVAL THE SECOND WAITING TIME OR, MORE PROPERLY, TRUE

WAITING TIME. THE AVERAGE OR MEAN AND MEDIAN TRUE WAITING TIMES

FOR ALL CLINICS ARE SHOWN IN TABLE 5.
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TABLE 5

COMPARISON OF TRUE WAITING TIMES AND TOTAL WAITING

TIMES FOR APPOINTED PATIENTS IN ALL CLINICS

TRUE WAITING TIME TOTAL WAITING TIME

(MINUTES) (MN IUTES)
CLINIC

MEAN MEDIAN MEAN MEDIAN

GEN SURG 17.7 12.7 22.3 15.8

ADULT 11.8 10.1 18.6 17.2

PEDIATRIC 25.7 21.8 30.3 27.8

MEDICAL 19.3 16.5 27.4 26.9

MED CHEST 25.1 23.8 35.2 32.5

CARDIOLOGY 13.6 7.5 20.9 18.1

UROLOGY 11.7 9.9 18.5 16.7

DERMATOLOGY 20.7 24.9 24.5 24.9

AVG TOTAL 18.0 24.3

HYPOTHESIS 2 ASSUMED THAT PATIENTS IN EACH CLINIC WAITED ON THE

AVERAGE FIFTEEN MINUTES OR LESS AFTER THEIR APPOINTMENT TIME TO SEE

A PHYSICIAN. THIS HYPOTHESIS ONLY CONCERNS ITSELF WITH APPOINTED

CASES. TABLE 5 SHOWS THAT ONLY PATIENTS IN THREE OF THE CLINICS--

ADULT, CARDIOLOGY AND UROLOGY--EXPERIENCE AN AVERAGE TRUE WAITING

TIME OF LESS THAN FIFTEEN MINUTES. IF ONE USED MEDIAN VALUES THERE

WOULD BE FOUR. THE AUTHOR FEELS THE HYPOTHESIS IS DISPROVEN BUT

IS INCLINED TO USED MEDIAN VALUES RATHER THAN AVERAGE MEAN VALUES.

IN ANY APPOINTMENT SYSTEM, THERE IS INEVITABLY A PATIENT WHO
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BECOMES "LOST" OR OVERLOOKED IN THE WAITING ROOM. THIS RESULTS IN

A WAITING TIME PERIOD THAT IS EXTREMELY HIGH (180 MINUTES IN ONE

CLINIC). THIS ONE, OR SOMETIMES MORE THAN ONE, HIGH FIGURE WILL

DISTORT THE AVERAGE SO MUCH THAT THE MEDIAN VALUE IS A MORE

ACCURATE ESTIMATE OF THE AVERAGE VALUE.

THE TRUE WAITING TIME MEDIAN VALUES FOR PEDIATRICS, MEDICAL

CHEST AND DERMATOLOGY, ALTHOUGH NOT TOO EXCESSIVE, ARE AREAS WHERE

CONCENTRATED EFFORT COULD BE MADE TO REDUCE THESE FIGURES. THE

MEDICAL CHEST CLINIC MEDIAN VALUE COULD BE REDUCED SOMEWHAT BY

PROMPT ATTENDANCE BY PHYSICIANS IN THE CLINIC. THE PEDIATRIC CLINIC

APPEARS Tu HAVE PRIMARILY A STAFFING PROBLEM. THE DERMATOLOGY

CLINIC COULD REDUCE THE NUMBER OF WALK-INS AND REQUIRE APPOINTMENTS

FOR ALL RETURN VISITS, IF NOT FOR ALL VISITS, AND POSSIBLY REDUCE

WAITING TIME FOR APPOINTED PATIENTS.

IN HYPOTHESIS I WE ASSUMED THAT PATIENTS IN THE ADULT AND

PEDIATRIC CLINICS WITH APPOINTMENTS EXPERIENCED THE SAME WAITING

TIME AS DO PATIENTS IN THE MEDICAL AND SURGICAL SPECIALTY CLINICS.

TO REFINE THIS HYPOTHESIS FURTHER, THE AUTHOR FELT THAT THIS STUDY

SHOULD BE CONCERNED WITH DIFFERENCES IN TRUE WAITING TIMES

RATHER THAN TOTAL WAITING TIME. A COMPARISON OF THE ADULT AND

PEDIATRIC CLINICS WITH THE OTHER SPECIALTY CLINICS WAS MADE WITH

THE COMBINED MEDIANS OF THE TRUE WAITING TINES. THE RESULTS OF THIS

TEST USING THE .05 LEVEL FOR SIGNIFICANCE UNDER THE CHI-SQUARE TEST

ARE SHOWN BELOW IN TABLES 6 AND 7. (VALUES USED FOR X2 TESTS ARE

IN APPENDIX A-5.)
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TABLE 
6

RESULTS OF X2 
TESTS FOR SIGNIFICANCE

ADULT CLINIC VS MEDICAL AND SURGICAL SPECIALTIES

TRUE WAITING TIME SIGNIFICANCE
CLINICS MEDIAN (MINUTES) X2 VALUE YES/No

ADULT 10.1

GEN SURG 12.7 1.01 No

MEDICAL 16.5 3.52 No

MED CHEST 23.8 5.21 YES

CARDIOLOGY 7.5 0.71 No

UROLOGY 9.9*

DERMATOLOGY 24.9 5.90 YES

*(EXPERIENCE OF ONLY ONE PATIENT -X2 NOT DONE.)

TABLE 7

RESULTS OF X2 
TESTS FOR SIGNIFICANCE

PEDIATRIC CLINIC VS MEDICAL AND SURGICAL SPECIALTIES

TRUE WAITING TIME SIGNIFICANCE

CLINICS MEDIAN (MINUTES) X2 VALUE YES/No

PEDIATRICS 21.8

GEN SURG 12.7 5.11 YES

MEDICAL 16.5 2.26 No

MED CHEST 23.8 0.46 No

CARDIOLOGY 7.5 7.09 YES

UROLOGY 9.9 7.70 YES

DERMATOLOGY 24.9 0.20 No
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IN COMPARING THE ADULT CLINIC WITH THE SPECIALTY CLINICS, THE

AUTHOR FOUND THAT ONLY THE MEDICAL CHEST AND DERMATOLOGY CLINICS

SHOWED SIGNIFICANT DIFFERENCES, ALTHOUGH THE DIFFERENCE IN THE

MEDICAL CLINIC DOES APPROACH SIGNIFICANCE. THIS MEANS THAT PATIENTS

IN THESE CLINICS WAIT ON THE AVERAGE A SIGNIFICANTLY LONGER PERIOD

OF TIME THAN THOSE IN THE ADULT CLINIC. IN COMPARING THE PEDIATRIC

CLINIC WITH THE SPECIALTY CLINICS, ONE FINDS THAT PATIENTS IN THE

GENERAL SURGERY, CARDIOLOGY AND UROLOGY CLINICS HAVE A SIGNIFI-

CANTLY SHORTER WAIT TIME THAN DO PATIENTS IN THE PEDIATRIC CLINIC.

THE NET RESULT IS THAT THERE ARE SIGNIFICANTLY DIFFERENT WAITING

TINES IN FIVE OF THE TWELVE COMPARISONS ANDI THEREFORE, THE

HYPOTHESIS IS DISPROVEN. THE TRUE WAITING TIME FOR PATIENTS IN

THE GENERAL PRACTICE CLINICS IS NOT THE SAME AS IN THE MEDICAL AND

SURGICAL SPECIALTY CLINICS.

HYPOTHESIS 3 CONCERNS ITSELF WITH THE PROPORTION OF WALK-IN

PATIENTS COMPARED TO APPOINTED PATIENTS. THE HYPOTHESIS ASSUMES

THAT THERE IS NO DIFFERENCE BETWEEN THE ADULT AND PEDIATRIC CLINICS,

PROPORTIONS AND THOSE IN THE SPECIALTY CLINICS. TABLE 8 SHOWS THE

RESULTS OF X2 TESTS FOR SIGNIFICANCE FOR THIS COMPARISON:
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TABLE 8

SIGNIFICANCE TESTS FOR DIFFERENCES IN
PROPORTION OF WALK-INS TO APPOINTED PATIENTS

ADULT VS PEDIATRIC VS
CLINICS

X2 VALUE YES/No X2 VALUE YES/No
I

GEN SURG 3.4 No 40.7 YES

MEDICAL 10.8 YES 35.7 YES

MED CHEST 18.7 YES 50.7 YES

CARDIOLOGY 0.1 No 18.7 YES

UROLOGY 16.0 YES 50.9 YES

DERMATOLOGY 2.7 No 10.1 YES

(VALUES USED FOR X2 TEST IN APPENDIX A-6.)

THE TABLE CLEARLY DEMONSTRATES THE SIGNIFICANTLY HIGHER

PROPORTION OF WALK-IN PATIENTS IN PEDIATRICS AS COMPARED TO ALL

SPECIALTY CLINICS. THIS IS NOT QUITE THE CASE IN THE ADULT CLINIC.

PROPORTIONATELY, THERE ARE APPROXIMATELY THE SAME NUMBER OF WALK-INS

IN THE CARDIOLOGY, DERMATOLOGY AND GENERAL SURGERY CLINICS AS THERE

ARE IN THE ADULT CLINIC. THIS IS SOMEWHAT SURPRISING BECAUSE THE

ADULT CLINIC IS USED AS A SCREENING CLINIC; AND, THEORETICALLY,

THE NUMBER OF WALK-IN PATIENTS SHOULD BE SOMEWHAT LOWER IN THE

SPECIALTY CLINICS. THE HIGH PERCENTAGE OF WALK-INS IN DERMATOLOGY

CAN BE EXPLAINED BY THE FACT THAT THE PHYSICIAN ENCOURAGES PATIENTS

TO COME TO THE CLINIC ANYTIME THEY NEED MEDICAL ADVICE. THIS

PROCEDURE SEEMS TO SATISFY THE PATIENTS BUT1 AS WE HAVE SEEN IN

TABLE 5, RESULTS IN LONG WAITING TIMES FOR APPOINTED PATIENTS.
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CARDIOLOGY CLINIC ACCOMMODATES MANY WALK-INS, BUT FROM OBSERVATION

THE AUTHOR KNOWS THAT THESE ARE OLD PATIENTS WHO RETURN AT THE

MOMENT THEY NOTICE ANY CARDIAC SYMPTOMS. THIS PROCEDURE IS IN

KEEPING WITH QUALITY MEDICAL CARE FOR PATIENTS. THE ONLY

EXPLANATION THAT CAN BE OFFERED FOR THE NUMBER OF WALK-INS AT THE

GENERAL SURGERY CLINIC IS THE NUMBER OF TRAUMA CASES WHO APPEAR

DURING CLINIC HOURS. THE FINDINGS IN THE PEDIATRIC CLINIC WERE TO

BE EXPECTED. THE LARGE PERCENTAGE OF WALK-INS (58%) IN THIS CLINIC ¾

MAKES IF DIFFICULT, IF NOT IMPOSSIBLE, TO USE THE APPOINTMENT

SYSTEM EFFECTIVELY. THE LONG TRUE WAITING TIME OF AN AVERAGE OF

25.7 MINUTES FURTHER DEMONSTRATES THE INABILITY OF THE APPOINTMENT

SYSTEM TO COPE WITH THE NUMBER OF WALK-INS. IF IT WERE NOT FOR

THE OVERWHELMING ADVANTAGES OF INDIVIDUAL PHYSICIANS FOR PATIENTS,

CONTINUITY OF PATIENT CARE, AND THE PRIVILEGE OF CHOOSING AN

APPOINTMENT TIME, IT WOULD SEEM ADVISABLE IN THIS CLINIC ONLY TO

CONSIDER RETURNING TO THE SICK CALL METHOD OF ATTENDING PATIENTS.

HOWEVER, BECAUSE OF THESE DISTINCT ADVANTAGES, WHICH THE AUTHOR

FEELS ARE NECESSARY TO INSURE QUALITY PATIENT CARE, IT WOULD SEEM

ADVISABLE TO CONSIDER ASSIGNING MORE PHYSICIANS TO THIS CLINIC TO

TAKE CARE OF THE WORKLOAD. (SEE APPENDIXES A-6 AND A-7 FOR CHI-

SQUARE DETERMINATIONS.)

FEW STUDIES HAVE BEEN MADE IN THE UNITED STATES WHICH WOULD

PERMIT COMPARISON OF DATA. THE ONLY STUDY THAT WE KNOW OF AT THIS

TIME IS ONE DONE BY DAVID BALISE AT THE WORCESTER CITY HOSPITAL IN

WORCESTER, MASSACHUSETTS. FOR COMPARISON ONLY, RESULTS OF SIMILAR

(IN NAME, ANYWAY) CLINICS ARE COMPILED IN TABLE 9.
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TABLE 9

COMPARISON OF TOTAL WAITING TIMES EXPERIENCED BY PATIENTS

AT THE WORCESTER CITY HOSPITAL AND USAF HOSPITAL SCOTT

MEAN TOTAL WAITING TIMES (IN MINUTES)

CLINIC USAF HOSPITAL SCOTT WORCESTER CITY HOsP

GENERAL SURGERY 22.3 53.3

PEDIATRIC 30.3 57.0

MEDICAL 27.4 64.0

CARDIOLOGY 20.9 81.1

UROLOGY 18.5 105.3

DERMATOLOGY 24.5 41.1

THESE RESULTS ARE FOR APPOINTED PATIENTS IN BOTH HOSPITALS,

BUT NO ATTEMPT HAS BEEN MADE TO DIFFERENTIATE EITHER BY PATIENT

CHARACTERISTICS OR DIAGNOSIS.

THE AVERAGE TOTAL WAITING TIME EXPERIENCED BY ALL CLINIC

PATIENTS WAS BROUGHT OUT IN THE PIE DIAGRAMS ON PAGE 20. AN EXAMI-

NATION OF THIS FIGURE FOR EACH CLINIC IS PRESENTED IN TABLE 10.

REFER TO APPENDIX A-8 FOR CHI-SQUARE DETERMINATIONS. THE .05 LEVEL

FOR SIGNIFICANCE IN THE CHI-SQUARE TEST WAS USED.
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TABLE 10

COMPARISON OF AVERAGE TOTAL WAITING TIMES (MINUTES)

FOR APPOINTED AND WALK-IN PATIENTS BY CLINIC

AND SIGNIFICANCE TEST

APPOINTED WALK-IN X2  SIGNIFICANCE
CLINIC PATIENTS PTS VALUE YES/No

GEN SURGERY 22.3 21.2 0.1 No

ADULT 18.6 31.1 15.7 YES

PEDIATRIC 30.3 45.6 17.8 YES

MEDICAL 27.4 33.0 3.2 No

MED CHEST 35.2 49.0*

CARDIOLOGY 20.9 11.9 4.1 YES

UROLOGY 18.5 45.0 4.5 YES

DERMATOLOGY 24.5 19.1 1.1 No

*(EXPERIENCE OF ONLY ONE PATIENT __ X2 NOT DONE.)

THE RESULTS SHOW THAT WALK-IN PATIENTS HAVE A SIGNIFICANTLY

LONGER TOTAL WAITING TIME IN THE ADULT, PEDIATRIC AND UROLOGY

CLINICS; WHEREAS CARDIOLOGY WALK-IN PATIENTS EXPERIENCE A SIGNIFI-

CANTLY SHORTER WAIT THAN DO APPOINTED PATIENTS. DUE TO THE

INADEQUATk-j(OkLiY ONE PATIENT) SIZE OF THE WALK-IN CLASSIFICATION FOR

THE MEDICAL CHEST CLINIC, NO YES&T-S-&FOR SIGNIFICANCE WERE DONE. THE

RESULTS SEEM TO INDICATE THAT WALK-IN PATIENTS EXPERIENCE A LONGER

WAIT IN THE ADULT AND PEDIATRIC CLINICS THAN THEY 00 IN THE

SPECIALTY CLINICS. IT BECAME OBVIOUS WHEN ALL THE DATA WAS EXAMINED

THAT THERE WERE SOME FACTORS INFLUENCING THE APPOINTMENT SYSTEM

WHICH WERE NOT ORIGINALLY HYPOTHESIZED. THE AUTHOR DECIDED TO

INVESTIGATE OTHER DATA TO DISCOVER THESE FACTORS.
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CHAPTER III. DESCRIPTION OF PATIENT ARRIVALS

TO THE APPO I NTIENT SYSTEM

TABLE 4 INDICATED THERE WERE A HIGH PERCENTAGE OF EARLY

ARRIVALS FOR APPOINTMENTS AND A SMALL PERCENTAGE OF LATE ARRIVALS.

To DETERMINE WHAT EFFECT THIS HAS ON THE APPOINTMENT SYSTEM, IT WAS

DECIDED TO DETERMINE THE ARRIVAL INTERVALS OF PATIENTS AT ONE

CLINIC. THE ARRIVAL TIME OF EACH PATIENT AT THE ADULT CLINIC FOR

THE STUDY PERIOD (I WEEK) WAS NOTED AND THE INTERVAL BETWEEN

ARRIVALS DETERMINED. THE RESULTS WERE BROKEN DOWN' INTO A FREQUENCY

DISTRIBUTION IN INTERVALS OF FIVE MINUTES, AND FROM THIS A PROBA-

BILITY CURVE WAS PLOTTED ON GRAPH PAPER. THE CURVE PLOTTED FROM

THE ARRIVAL DATA GATHERED FROM THE ADULT CLINIC DEMONSTRATED

QUITE CONCLUSIVELY A NEGATIVE EXPONENTIAL DISTRIBUTION OF ARRIVAL

INTERVALS. THIS INDICATES THAT WE HAVE A RANDOM INPUT OF ARRIVALS

TO THE SYSTEM (SEE FIGURE 4). WITH SUCH A RANDOM INPUT, IT IS

IMPOSSIBLE TO PREDICT WHETHER AN APPOINTED OR WALK-IN PATIENT WILL

ARRIVE NEXT IN THE CLINIC.

THIS PHENOMENON IS NOT TO BE EXPECTED IN AN APPOINTMENT SYSTEM

THAT HAS INDIVIDUAL PHYSICIAN APPOINTMENTS WITH SPECIFIC APPOINT-

MENT TIMES. ONE WOULD THINK THAT PATIENTS (EXCEPT WALK-INS) WOULD

ARRIVE AT APPROXIMATELY THE APPOINTMENT INTERVAL TIMES (E.G.p

EVERY 15 MINUTES). THIS RANDOM EFFECT IS THE RESULT OF SO MANY

EARLY ARRIVALS, MANY OF WHOM ARE SEEN BEFORE THEIR APPOINTMENT, AND
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LATE ARRIVALS WHO ARE SEEN SOON AFTER ARRIVAL, COMBINED WITH THE

ARRIVAL or WALK-IN PATIENTS WHO COME TO THE CLINIC RANDOMLY.

FURTHER EXAMINATION OF THE DATA IN THE ADULT CLINIC SHOWED

THAT WE ARE WORKING WITH A COMBINATION OF A SINGLE CHANNEL SERVICE

SYSTEM AND A MULTIPLE CHANNEL SERVICE SYSTEM. THE WALK-IN PATIENTS

RECEIVE SERVICE FROM EITHER OF TWO PHYSICIANS PRESENT, WHEREAS

THOSE WITH APPOINTMENTS WAIT FOR THE DOCTOR OF THEIR CHOICE. IF

THIS WERE EITHER A SINGLE CHANNEL SERVICE SYSTEM OR A MULTIPLE

CHANNEL, BUT NOT A COMBINATION OF THE TWO, THE DATA COULD BE

DEMONSTRATED BY A MATHEMATICAL MODEL. THIS MODEL COULD THEN

DESCRIBE THE DATA AND BE SET UP TO ALLOW FOR VARIATIONS IN ADMINI-

STRATIVE DECISIONS SO AS TO TEST RECOMMENDATIONS FOR CHANGE BEFORE

IMPLEMENTATION; ONE MUST REMEMBER THAT THIS MODEL COULD BE USED ONLY

IF THE ARRIVAL INTERVALS WERE RANDOM. UNDER THE PRESENT APPOINT-

MENT SYSTEM, THE DATA SHOWS THAT THE AVERAGE TOTAL WAIT TIME FOR

LATE ARRIVALS FOR ALL CLINICS IS SIGNIFICANTLY LESS THAN THE TOTAL

WAIT TIME FOR EARLY ARRIVALS FOR APPOINTMENTS (REFER TO APPENDIX

A-9). THE LATE ARRIVALS ARE SEEN IN A SHORTER PERIOD OF TIME THAN

ARE THE INDIVIDUALS WHO COME EARLY FOR THEIR APPOINTMENTS. THIS

TENDS TO PENALIZE THE EARLY ARRIVALS AND REWARD THE LATE ARRIVALS;

THE LATE ARRIVAL SEEMS TO BE ENJOYING AN ADVANTAGE IN WAITING TIME

WHILE RECEIVING THE SAME AMOUNT OF PHYSICIAN TIME.

THE HIGH PERCENTAGE or EARLY ARRIVALS INDICATES THAT THEIR

STRATEGY IS TO ARRIVE EARLY WITH THE HOPES OF BEING SEEN EARLY; MOST

OF THE TIME THIS STRATEGY FAILS AND THE CORRECT STRATEGY WOULD HAVE
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BEEN TO ARRIVE LATE. BUT HOSPITAL ADMINISTRATION COULD NOT PERMIT

A HIGH PERCENTAGE OF LATE ARRIVALS EITHER, OR THE APPOINTMENT

SYSTEM WOULD FAIL.

A SIMULTANEOUS STUDY CONDUCTED DURING THE SAME TIME PERIOD

AT ANOTHER AIR FORCE MEDICAL FACILITY REVEALED SOME DIFFERENCES

IN WAITING TIMES, BUT THE OUTSTANDING SIMILARITY WAS IN THE

ARRIVAL INTERVALS. BOTH CLINICS REVEALED A RANDOM SYSTEM OF

ARRIVALS, THOUGH THE OPERATION OF THE CLINICS IS DISSIMILAR. THIS

PHENOMENON APPEARS TO PRODUCE LONGER WAITING TIMES FOR THE PATIENTS;

IT IS AN AREA TO WHICH SERIOUS ADMINISTRATIVE CONSIDERATION SHOULD

BE GIVEN IN AN EFFORT TO REDUCE THE WAITING TIMES FOR APPOINTED

PAT IENTS.
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CHAPTER IV. INTERPRETATION AND APPLICATION

IT MUST BE CLEARLY STATED THAT NO ATTEMPT WAS MADE IN THIS

STUDY TO ASSESS THE INHERENT VALUES TO THE PATIENT AND THE

PHYSICIAN OF THE AIR FORCE CLINIC CONCEPT. IN NO WAY HAS THE

AUTHOR ATTEMPTED TO EVALUATE EITHER THE FAMILY PHYSICIAN IDEA WITH

THE ADVANTAGES OF CONTINUITY OF CARE OR THE OPTIMUM ADVANTAGES OF

CLINIC ORGANIZATION UNDER THE GROUP PRACTICE CONCEPT OF THE AIR

FORCE CLINIC.

THE AUTHOR DID NOT AND DOES NOT INTEND TO SUGGEST THE

POSSIBILITY OF CHANGING THE AIR FORCE CLINIC APPOINTMENT SYSTEM

CONCEPT, FOR THE ADVANTAGES OF ORGANIZATION AND THE CLOSE PHYSICIAN-

PATIENT RELATIONSHIP FAR TRANSCEND ANY TO BE GAINED FROM-RETURNING

TO A COMPLETELY RANDOM SYSTEM (SICK-CALL SYSTEM). THE ONLY GAIN

MIGHT BE A SLIGHT REDUCTION IN PATIENTS' TOTAL WAITING TIME AND

THIS COULD BE ACCOMPANIED BY A REDUCTION IN PHYSICIAN SERVICE TIME.

WITH A GROWING TREND TOWARD GROUP PRACTICE CLINICS IN THE

CIVILIAN COMMUNITY, STUDIES OF THIS NATURE SHOULD PROVE TO BE

HELPFUL IN EVALUATING CLINIC OPERATION, No DIRECT COMPARISONS

SHOULD BE MADE UNLESS THE POPULATION SERVED AND THE CLINIC OPERATION

ARE REALLY COMPARABLE. THE AUTHOR DOES BELIEVE THAT APPOINTMENT

SYSTEMS SHOULD PERIODICALLY BE EXAMINED IN STUDIES OF THIS TYPE

SO THAT ADMINISTRATIVE DECISIONS CAN BE MADE SCIENTIFICALLY RATHER

THAN INTUITIVELY.
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CHAPTER V. EVALUATION OF STUDY

THIS STUDY WAS-CONDUCTED IN AN AIR FORCE MEDICAL FACILITY

WHERES IF THE HOSPITAL COMMANDER IS INTERESTED IN THE STUDY, THE

COOPERATION OF THE STAFF CAN BE SOMEWHAT ASSURED. THE DATA WAS

COLLECTED PRIMARILY BY EMPLOYEES OF THE HOSPITAL OTHER THAN THE

AUTHOR. THE AUTHOR TRIED TO BE PRESENT MOST OF THE TIME IN THE

STUDY CLINICS TO INSURE THAT THE DATA WOULD BE RELIABLE. PHYSICIAN

SERVICE TIME WAS RECORDED IN MOST CLINICS BY THE PHYSICIANS THEM-

SELVES, USING EITHER WALL MOUNTED CLOCKS OR THEIR OWN WATCHES.

THE SYNCHRONIZATION OF WATCHES 0DI NOT ALWAYS TAKE PLACE BtOFORE

THE CLINIC STARTED SO THAT SOME DIFFERENCE IN TIME INTERVALS WAS

OBSERVED. THE METHODS USED TO COLLECT DATA PROVED QUITE SUCCESSFUL

AND THE AUTHOR BELIEVES THIS DATA IS GENERALLY RELIABLE. THE DATA

CARDS WERE OFFICIAL FORMS OF THE HOSPITAL AND AS SUCH WERE

RESPECTED BY THE PATIENTS WHO CARRIED THEM AND THE EMPLOYEES WHO

FILLED THEH OUT. RELIABILITY OF THE RESULTS IS INDICATED BY A

93 PER CENT RETURN OF THE DATA CARDS. (FOR DETAILED BREAKDOWN

REFER TO APPENDIX A-I.)

THE PRIMARY SIGNIFICANCE OF THE RESULTS IS THAT THEY SHOW

EXACTLY HOW THE APPOINTMENT SYSTEM IS OPERATING. THIS IS PREFER-

ABLE TO THE INTUITIVE DECISION THAT PATIENTS DO OR DO NOT WAIT A

LONG TIME, OR THAT A FIFTEEN MINUTE INTERVAL IS NEEDED BY A

SPECIFIED CLINIC. AMONG CLINIC PATIENTS THE MOST COMMON COMPLAINT

IS HOW LONG THEY HAVE TO WAIT FROM THE APPOINTMENT TIME TO THE TIME
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THEY SEE THE PHYSICIAN. THIS STUDY DEALS WITH FACTS--IT GIVES THE

AVERAGE NUMBER OF MINUTES A PATIENT HAD TO WAIT FOR ANY OF THE

EIGHT CLINICS UNDER OBSERVATION. THE INFORMATION IS OF VALUE, FOR

FURTHER STUDIES WILL REVEAL WHETHER ANY ADMINISTRATIVE CHAN0"

THAT MAY BE MADE INCREASE OR DECREASE THE WAITING AND SERVICE TIMES.

THE OVERALL SIGNIFICANCE OF THE STUDY IS THAT IT PUTS INTO

THE HANDS OF THE ADMINISTRATOR SOME RELIABLE DATA FROM WHICH HE

CAN EVALUATE HIS CLINIC'$ OPERATION AND EITHER CALL FOR FURTHER

STUDIES OR MAKE SUCH CHANGES AS HE MAY THINK APPROPRIATE IN

STAFFING, SERVICE INTERVALS OR CLINIC HOURS. WE HAVE BEEN WORKING

DIAGNOSTICALLY TO FIND OUT EXACTLY WHAT HAPPENS TO PATIENTS IN THE

APPOINTMENT SYSTEM. OUR INTENT WAS NOT TO PROVIDE A CURE-ALL OR

A SOLUTION TO THESE PROBLEMS, BUT RATHER TO IDENTIFY WHATEVER

PROBLEMS HAVE EXISTED.
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CHAPTER VI. CONCLUOING STATEMENT

A. SUMMARY OF FINDINGS.

THIS STUDY REVEALED THAT IN ALL THE CLINICS STUDIED 62.3 PER

CENT OF THE PATIENTS HAD FIRM APPOINTMENTS AND 37.7 PER CENT WERE IN

A WALK-IN STATUS. THE PEDIATRIC CLINIC HAD THE HIGHEST PERCENTAGE

o0 WALK-INS--58 PER CENT. ALL THE SPECIALTY CLINICS SHOW A HIGH

PERCENTAGE OF WALK-INS EXCEPT THE MEDICAL, MEDICAL CHEST AND

UROLOGY CLINICS.

APPOINTED PATIENTS SPENT ON THE AVERAGE 4.8 MINUTES AT THE

PHARMACY, 3.7 MINUTES AT THE LABORATORY, 12.3 MINUTES WAITING FOR

AND 11.1 MINUTES IN THE X-RAY SERVICE. No PATIENTS VISITED ALL

THREE ANCILLARY SERVICES DURING A SINGLE VISIT. ONLY 41.5 PER CENT

OF THE TOTAL NUMBER OF PATIENTS VISITED ONE OR MORE OF THE

ANCILLARY SERVICES DURING THE STUDY PERIOD.

THE AVERAGE TOTAL WAITING TIME FOR APPOINTED PATIENTS WAS

24.3 MINUTES WITH A PHYSICIAN SERVICE TIME OF 15.3 MINUTES. WHEREAS

FOR THE WALK-IN PATIENTS IT WAS 31.7 MINUTES AND 13.5 MINUTES

RESPECTIVELY. THE ACTUAL SERVICE TIME AGREES CLOSELY WITH THE

APPOINTMENT TIME INTERVALS ESTABLISHED IN EACH CLINIC.

THE NUMBER OF EARLY ARRIVALS FOR APPOINTMENTS TOTALS 64.3 PER

CENT, WHEREAS ONLY 20.3 PER CENT OF THE PATIENTS ARRIVED LATE. THE

EARLY ARRIVALS EXPERIENCED AN AVERAGE TRUE WAITING TIME OF 18.0

MINUTES, WITH THE PEDIATRIC CLINIC SHOWING THE HIGHEST VALUE OF
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25.7 MINUTES AND THE UROLOGY CLINIC THE LOWEST VALUE Or 11.7 MINUTES.

ALL THREE ORIGINAL HYPOTHESES WERE DISPROVEN BY ANALYZING THE DATA.

PATIENTS IN THE SPECIALTY CLINICS EXPERIENCE A SIGNIFICANTLY

DIFFERENT TRUE WAITING TIME THAN DO PATIENTS IN THE GENERAL

PRACTICE CLINICS; THE AVERAGE TRUE WAITING TIME IS NOT FIFTEEN

MINUTES OR LESS FOR EACH CLINIC; AND THERE 1S A SIGNIFICANT DIFFER-

ENCE IN PROPORTION OF WALK-INS TO APPOINTED PATIENTS IN THE ADULT

AND PEDIATRIC CLINICS AS COMPARED TO THE SPECIALTY CLINICS.

THE ARRIVAL OF PATIENTS TO THE ADULT CLINIC IS COMPLETELY

RANDOM AND BEARS NO RESEMBLANCE TO THE APPOINTMENT INTERVAL. THE

ARRIVAL INTERVALS GRAPHICALLY DESCRIBE A NEGATIVE EXPONENTIAL

DISTRIBUTION, WHICH MEANS A RANDOM INPUT Or PATIENTS TO THE CLINIC.

THIS ARRIVAL INTERVAL DATA COULD NOT ADEQUATELY BE DESCRIBED BY A

MATHEMATICAL MODEL.

B. CONCLUSIONS.

THE APPOINTMENT SYSTEM IN THE EIGHT CLINICS STUDIED IS NOT

OPERATING AS EFFECTIVELY AS IT COULD, PRIMARILY BECAUSE NO CONTROLS

ARE PLACED ON THE ARRIVAL OF PATIENTS TO THE CLINICS. MANY EARLY

ARRIVALS ARE SEEN BEFORE THEIR APPOINTMENTS, LATE ARRIVALS ARE NOT

PENALIZED BUT OFTEN SEEN IN LESS TIME THAN EARLY OR ON-TIME

ARRIVALS. WALK-IN PATIENTS ADD TO THIS CONFUSION BY BEING SEEN

BETWEEN APPOINTMENTS OR BEFORE APPOINTMENTS, RATHER THAN EXPERI-

ENCING A SIGNIFICANTLY LONGER WAIT THAN DO THE APPOINTMENT PATIENTS.

APPOINTED PATIENTS GENERALLY EXPERIENCE A REASONABLE TRUE

WAITING TIME IN ALL CLINICS, FOR IN NO CLINIC DOES THE AVERAGE
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EXCEED THIRTY MINUTES. IN NONE OF THE CLINICS 00 WALK-IN PATIENTS

EXPERIENCE AN UNREASONABLE TOTAL WAITING TIME; IN PACT, THEY SPEND

LESS TIME WAITING THAN APPOINTED PATIENTS IN THREE OF THE EIGHT

CLINICS STUDIED. THIS EXPERIENCE WILL NOT DISCOURAGE WALK-INS.

GENERALLY THE TOTAL WAITING TIMES FOR ALL PATIENTS ARE MUCH

LOWER THAN THOSE EXPERIENCED BY PATIENTS IN THE WORCESTER CITY

HOSPITAL STUDY, AND COULD BE FURTHER REDUCED BY EDUCATING THE

PATIENT CONCERNING EARLY AND LATE ARRIVAL TIMES.

THE PHYSICIAN SERVICE TIME CLOSELY APPROXIMATES THE APPOINT-

MENT INTERVALS IN EACH CLINIC; THIS IS ESSENTIAL TO THE SMOOTH

OPERATION OF THE APPOINTMENT SYSTEM. THE ONLY CLINICS WHICH

EXCEED THE APPOINTMENT INTERVAL ARE PEDIATRICS AND DERMATOLOGY.

THE NUMBER OF WALK-IN PATIENTS PLACES A HEAVY STRAIN ON THE

CAPACITY OF THE INDIVIDUAL CLINICS UNLESS OPEN APPOINTMENT

INTERVALS ARE SET ASIDE FOR THESE PATIENTS. AT PRESENT, WALK-IN

PATIENTS RECEIVE ALMOST THE SAME SERVICE IN BOTH WAITING TIME

AND PHYSICIAN SERVICE TIME AS DO APPOINTED PATIENTS. A WALK-IN

PATIENT EXPERIENCING THIS SERVICE WOULD DOUBT THE ADVISABILITY OF

WAITING TWO DAYS OR MORE FOR AN APPOINTMENT.

THE DATA COLLECTED, ALTHOUGH IT COULD NOT BE DESCRIBED IN A

MATHEMATICAL MODEL, MIGHT POSSIBLY BE PROGRAMMED INTO AN ELECTRONIC

COMPUTER AND THE CLINIC OPERATION SIMULATED. IF THIS WERE DONE

THEN ADMINISTRATIVE DECISIONS CONCERNING STAFFING, CHANGING OF

APPOINTMENT INTERVALS AND ELIMINATION or WALK-IN PATIENTS COULD

BE TESTED AND TRIED TO SEE HOW THIS OR THAT STRATEGY AFFECTED
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WAITING TIMES OR SERVICE TIMES. THIS WOULD PROVIDE THE

ADMINISTRATOR WITH AN INVALUABLE AID TO PROVIDE BETTER CLINIC

OPERATION.

C. RtcOMmENDAT IONS.

DRAWING UP THIS STUDY PROVIDED THE AUTHOR WITH ADDITIONAL

INSIGHT INTO APPOINTMENT SYSTEMS. WAITING TIME RESULTS WERE

GENERALLY GOOD AND INDICATE THE DESIRE OF HOSPITAL EMPLOYEES TO

PROVIDE GOOD SERVICE. THE STUDY COULD HAVE BEEN APPROACHED BY

IDENTIFYING EACH PHYSICIAN, SO THAT DIFFERENCES IN SERVICE TIMES

BY PHYSICIANS COULD BE POINTED OUT. PHYSICIANS DIFFER IN THEIR

MANNER OF PROVIDING SERVICE AND IT WOULD BE HELPFUL TO IDENTIFY

THE DIFFERENCES. THE RESULTS MIGHT HAVE SHOWN THAT DIFFERENT

APPOINTMENT INTERVALS ARE NEEDED WITHIN EACH CLINIC WITH MORE THAN

ONE PHYSICIAN.

EARLY ARRIVALS, ALTHOUGH DESIRABLE, CAN CAUSE A DISTURBANCE

IN THE APPOINTMENT SCHEDULE IF THEY ARE SEEN BEFORE THEIR SCHEDULED

APPOINTMENTS. THI,80 COUPLED WITH THE FACT THAT LATE ARRIVALS ARE

SEEN SOON AFTER THEIR ARRIVALO CAN RESULT IN LONG WAITING TIMES

FOR OTHER APPOINTED PATIENTS. A PROGRAM SHOULD BE STARTED TO

EDUCATE PATIENTS TO ARRIVE NO MORE THAN 10 MINUTES EARLY, WITH

LATE ARRIVALS PENALIZED EITHER BY WAITING FOR A CANCELLATION OR

BEING PUT ON THE WALK-IN LIST.

WALK-IN PATIENTS ADD TO THE CONFUSION UNLESS INTERVALS ARE

PROVIDED FOR THEM AT THE END OF THE APPOINTMENT SCHEDULES OR OPEN

INTERVALS PROVIDED IN THE APPOINTMENT SCHEDULES. ONLY TRUE MEDICAL
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EMERGENCIES SHOULD BE SEEN BETWEEN APPOINTMENTS, SO THAT ALL OTHERS

WOULD EXPERIENCE A LONGER WAITING TIME THAN THE APPOINTED PATIENTS.

THIS WOULD MAKE THE WALK-IN STATUS LESS DESIRABLE THAN IT IS NOW.

AN ALTERNATIVE PROVISION FOR WALK-IN PATIENTS WOULD ME TO HAVE A

SCREENING CLINIC IN THE EMERGENCY ROOM TO IDENTIFY TRUE MEDICAL

EMERGENCIES AND PROVIDE ONE-TIME TREATMENT FOR THEM. OTHER THAN

TRUE MEDICAL EMERGENCIES COULD BE REFERRED TO THE CENTRAL APPOINT-

MENT DESK FOR APPOINTMENT TO THE CLINIC RECOMMENDED BY THE

SCREENING PHYSICIAN. THIS PROVISION WOULD REQUIRE PHYSICIAN

COVERAGE BUT WOULD ELIMINATE ALL WALK-INS TO THE APPOINTMENT

SYSTEM AND PROBABLY LEAVE SOME PHYSICIANS IN THE CLINICS FREE TO

FILL THE SCREENING POSITION ON A ROTATING BASIS.

ADDITIONAL STUDIES OF THIS NATURE SHOULD BE MADE PERIODICALLY

TO CHECK ON THE EFFECTIVENESS OF THE SYSTEM AND EVALUATE ANY

CHANGES THAT MAY HAVE BEEN MADE. THESE STUDIES SHOULD INCLUDE DATA

CONCERNING THE ARRIVAL TIMES OF PHYSICIANS TO THE CLINIC, FOR THIS

FACTOR ADDS TO WAITING TIMES FOR ALL PATIENTS. DATA WAS NOT

COLLECTED FOR THIS STUDY IN SUCH A WAY AS TO ENABLE US TO EVALUATE

THIS FACTOR. CLINIC HOURS SHOULD BE SET ASIDE SO THAT INPATIENT

DUTIES OF THE PHYSICIANS WILL NOT INTERFERE WITH THEIR ARRIVAL AT

THE CLINICS ON TIME. THESE STUDIES SHOULD PROVE A VALUABLE AID TO

ADMINISTRATION IN EVALUATING THE APPOINTMENT SYSTEM AND CLINIC

OPERATION, AND ALSO PROVIDE A BASIS FOR MANAGEMENT STUDIES OF

DEFINITE PROBLEM AREAS.
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APPENDIX A



A-I

NUMBER OF CARDS DISTRIBUTED AND
RETURNED BY CLINIC

PERCENTAGE
CLINIC DISTRIBUTED RETURNED OF RETURNS

GENERAL SURGERY 120 118 90+

PEDIATRIC 373 344 90+

ADULT 229 217 90+

MEDICAL 54 47 87+

MEDICAL CHEST 55 51 90+

CARDIOLOGY 42 41 90+

UROLOGY 68 65 90+

DERMATOLOGY 55 48 87+

TOTALS 996 931 93.4%



A-2

NUMBER O0 PATIENTS (BY SERVICE) VISITING
ONE OR MORE ANCILLARY SERVICE

PHARM PHARM LAB
& & &

CLINIC PHARM LAB X-RAY LAB X-RAY X-RAY

APPT W-1 APPT W-I APPT W-I APPT W-I APPT W-I APPT W-I

GEN SURGERY 2 3 I I

ADULT 48 35 8 4 3 4 4 2 1 5 2

PEDIATRIC 49 68 3 7 I 2 II 28 3

MEDICAL 6 I 5 2

MED CHEST II I 2

CARDIOLOGY 4 3 I I 2 1

UROLOGY 8 5 2

DERMATOLOGY 10

__30__r2]

TOTALS ,138 107 22 12 I08 1830 23 8 2
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MEAN AND MEDIAN SERVICE TIMES BY PHYSICIANS

AND THE STANDARD DEVIATION OF THE MEANS

BY CLINIC BY CATEGORY Of PATIENTS

APPT PATIENTS WALK-IN PTS
PHYS Svc TIME PHYS SvC TIME

(MINUTES) (MINUTES)

CLINIC MEAN MEDIAN S.D. MEAN MEDIAN S.D.

GEN SURGERY 9.3 7.8 4.6 8.4 7.2 9.9

ADULT 12.6 14.3 6.5 13.5 12.7 10.1

PEDS 16.3 14.9 11.9 13.5 12.8 10.1

MEDICAL 23.3 20.3 10.9 15.0 14.9 5.0

MED CHEST 22.4. 20.6 11.4 12.0 14.9

CARDIOLOGY 28.0 19.7 17.9 19.1 18.8 14.4

UROLOGY 13.5 13.9 6.5 14.0 17.5 8.5

DERMATOLOGY 13.6 9.9 11.8 17.6 17.5 13.3

*S.D. NOT DONE.
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COMPARISON Or MEAN FIRST AND SECOND WAITING TIMES
AND TOTAL WAITING TIME BY CLINIC

APPOINTED PATIENTS

(MINUTES)

CLINIC IST WAIT TIME 2o WAIT TIME TOTAL WAIT TIME

GEN SURGERY 14.8 17.7 22.3

ADULT 12.7 11.8 18.6

PEDS 9.5 25.7 30.3

MEDICAL 13.1 19.3 27.4

MED CHEST 13.7 25.1 35.2

CARDIOLOGY 12.5 13.6 20.9

UROLOGY 19.2 11.7 18.5

DERMATOLOGY 8.3 20.7 24.5

*AVERAGES OF COLUMNS I AND 2 DO NOT ADD UP TO GIVE TOTALS IN

COLUMN 3 BECAUSE OF DIFFERENT NUMBERS OF PATIENTS IN EACH

COLUMN. AVERAGES ARE BASED ON THE NUMBER OF PATIENTS WHO
ACTUALLY EXPERIENCED WAITS IN THE THREE CATEGORIES.



A-5

CHI-SQUARE TESTS FOR SIGNIFICANCE
TRUE WAITING TINES FOR APPOINTED PATIENTS

COMBINED MEDIAN VALUES P - .05

ADULT CLINIC VS MEDICAL AND SURGICAL SPECIALTIES

PEDIATRIC CLINIC VS MEDICAL AND SURGICAL SPECIALTIES

MED
ADULT GEN SURG ADULT MEDICAL ADULT CHEST

BELOW NED 71 42 113 72 13 85 74 16 90

ABOVE MED 63 49 112 62 23 85 60 29 89

TOTALS 134 91 1225 1341 36 170 134 45 179

2 1.01 - 3.52 X2 
- 5.21

ADULT CARD IOL ADULT DERM

BELOW NED 66 13 79 73 7 80

ABOVE MED 68 II 78 61 18 79

TOTALS 134 24 158 134 25 159

X2- 0.71 X2 - 5.90

MED

PEOS GEN SURG PEDS MEDICAL PEDS CHEST

BELOW MED 58 54 112 62 22 84 67 22 89
ABOVE MED 74 37 11I 70 14 84 65 23 88

TOTALS 132 91 223 132 36 168 132 45 177

X2 - 5.11 X2  2.26 X2 -0.46

PEDS CARD IOL PEDS UROLOGY PEDS DERM

BELOW MED 60 18 78 55 37 92 67 12 79
ABOVE MED 72 6 78 77 16 93 65 13 78

TOTALS 132 24 1156 132 53 1B85 '132 25 157

X2 - 7.09 X2 - 7.70 X2 0.20
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CHI-SQUARE TESTS FOR SIGNIFICANCE
PROPORTION OF WALK-INS TO APPOINTED

ADULT CLINIC VS MED AND SURG SPECIALTIES

ADULT GEN SURG TOTALS ADULT MEDICAL TOTALS

APPTS 134 91 225 134 36 170

W-I 69 29 98 69 3 72

TOTALS 203 120 323 203 39 242

X2 - 3.4 X2, -,10.8

ADULT MED CHEST TOTALS ADULT CARDIOL TOTALS

APPTS 134 45 179 134 24 158

W-I 69 I 70 69 14 83

TOTALS 203 46 249 203 38 241

X2 - 18.7 X2 . 0.1

ADULT UROLOGY TOTALS ADULT DERMA TOTALS

APPTS 134 53 187 134 25 159

W-I 69 4 73 69 22 91

TOTALS 203 57 260 203 47 250

X2- 16.0 X2 2.7



A-?

CHI-SQUARE TESTS FOR SIGNIFICANCE
PROPORTION OF WALK-INS TO APPOINTEO

PEDIATRIC CLINIC VS ME0 AND SURG SPECIALTIES

GEN MED

PEpS 'SUNG TOTALS Pers MED TOTALS PEDS CHEST TOTALS

APPTS 132 91 223 132 36 168 132 45 177

W-I 185 29 214 185 3 188 185 I 186

TOTALS 317 120 437 317 39 356 317 46 363

X2 - 40.7 X2 - 35.7 X2 - 50.7

PErs CAROIO TOTALS PEDS UROL TOTALS PEas DERMA TOTALS

APPTS 132 24 156 132 53 185 132 25 157

W-I 185 14 199 185 4 189 185 22 207

TOTALS 317 38 355 317 57 374 317 47 364

X2 18.7 X2 - 50.9 X2 10.1
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CHI-SQUARE TESTS FOR SIGNIFICANCE

COMPARISON OF TOTAL WAIT TIME OF
APPTs VS WALK-INS IN EACH CLINIC

(COMBINED MEDIAN VALUES)

G9N SURG CLINIC ADULT CLINIC PEDIATRIC CLINIC

APPT WI TOTALS APPT WI TOTALS APPT WI TOTALS

BELOW NED 46 14 60 79 23 102 85 74 159

ABovE NED 45 15 60 55 46 101 47 III 158

TOTALS 91 29 120 134 69 203 132 1'85 317

X2. 0.1 X2 - 15.7 X2 - 17.8

MEDICAL CLINIC CARDIOLOGY UROLOGY CLINIC

APPT Wl TOTALS AP'PT WI TOTALS APPT WI TOTALS

BELOW NED 17 31 20 9 10 19 29 0[

A8VE NED 19 0 19 15 4 19 24 4' 28

TOTALS 36 3 39 24 1 38 53 41 57

X2 - 3.2 X2  4.1 X2 - 4.5

DERMATOLOGY CLINIC

APPT WI TOTALS

BELOW NED I 131 24
ABOVE NED 14 9 23

TOTALS 25 22 47

X2,, 1.1
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CHI-SQUARE TESTS FOR SIGNIFICANCE

TOTAL WAIT TIME OF EARLY ARRIVALS VS LATE ARRIVALS
(COMBINED MEDIANS)

LATE ARRIVALS EARLY ARRIVALS TOTALS

BELOW MEDIAN 72 198 270

ABOVE MEDIAN 38 232 270

TOTALS 110 430 540

X2 - 13.26

CHI-SQUARE TESTS FOR SIGNIFICANCE
TRUE WAITING TIIE .oF EARLY ARRIVALS VS

TOTAL WAIT TIME OF LATE ARRIVALS

(COMBINED MEDIANS)

LATE ARRIVALS EARLY ARRIVALS TOTALS

BELOW MEDIAN 45 225 270

ABOVE MEDIAN 65 205 270

TOTALS I10 430 540

X2 - 4.56
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LIST OF PICTURES

PICTURE I -- MAIN ENTRANCE TO AIR FORCE CLINIC, USAF HOSPITAL
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PICTURE 2 -- MAIN WAITING AREA AND CENTRAL APPOINTMENT DESK.

PICTURE 3 -- WAITING AREA FOR ADULT CLINIC.
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PICTURE 5 -- WAITING AREA IN PEDIATRIC CLINIC.

PICTURE 6 -- PHYSICIAN'S OFFICE IN PEDIATRIC CLINIC.

PICTURE 7 -- WAITING AREA FOR CARDIOLOGY CLINIC.

PICTURE 8 -- WAITING AREA FOR MEDICAL AND MEDICAL CHEST CLINIC.

PICTURE 9 -- WAITING AREA FOR GENERAL SURGERY CLINIC.

PICTURE 10 -- WAITING AREA FOR LABORATORY SERVICE.
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